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SECTION I

INTRODUCTION

WHO SHOULD USE BATS AND WHY

The Base Automotive Transportation Simulation Model, referred to by

its acronym, BATS, is a computer model developed for the Air Force by
SRI International (formerly Stanford Research Institute). Designed to

model an air base traffic network using available land-use, operations,
and traffic data, the BATS model is helpful in planning new roads,
locating building sites, initiating traffic control strategies, and

estimating environmental and energy effects of air base motor vehicle

traffic. The primary benefits of this model are that it reduces the
need for costly traffic surveys and that it allows a change to the

physical characteristics of the base to be assessed prior to the action,

thus reducing the risk of costly mistakes.

Typical air base users identified by SRI during the development of

the model include the civil engineer in charge of traffic control, the

civil engineer responsible for maintaining environmental standards, the

security police who sometimes must estimate traffic flow on the street

network, and the base planners responsible for siting new buildings and

maintaining the master plan.

The BATS model computer program runs on the CDC 6400/6600. To use

the program, the user must complete the BATS data collection and
computer coding forms described in this manual and submit these along

with the computer program (i.e., BATS) to the computer center. The

result is a simulation of the base traffic flow, which can be in the

form of a computer printout (a listing of traffic volume on the base), a

graphic display of the traffic flows, or a data file of vehicle flows

that can be input directly to the AQAM (Air Quality Assessment Model).

The outputs of the BATS program can be used in many different

ways. For example, the base traffic engineer can use the plot (map)

showing traffic flow to identify streets in the network that are being

utilized at or near capacity without conducting a traffic survey. The
computer printout can be used to identify where vehicle trips originate
and where they go, the amount of delay experienced at each intersection,
and the overall effects on travel time of improvements in traffic

control. In addition, the BATS results can be used to project air

quality in and around the base (using the AQAM model) and to determine

energy consumption related to the number and types of vehicles, vehicle
occupancy, and the miles traveled by base personnel. Specific examples

of the types of problems that can be addressed by using the BATS model
are described below.
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Improving Traffic Flow--The environmental and traffic engineers at

a base wished to improve the flow of traffic on two main streets on the
base. The two streets had one lane going in each direction. They were
parallel streets, adjacent to each other, and met at a Y intersection
near the main gate. The traffic engineer proposed making them into
one-way streets with two lanes each, one traveling east and the other
west. The proposed plan could relieve congestion and crossing conflicts

at the Y intersection, but could result in an increase in both
congestion and vehicular miles traveled on adjoining side streets.

The traffic network for the entire base was defined. The base was
divided into zones based on the land-use characteristics of each block.

The number of work trips, shopping trips, service-oriented trips,
external trips, and military vehicle trips were determined for each
zone. These data were then input to BATS and a descriptive run of base
traffic from 6:00 a.m. to 6:00 p.m. was made. The BATS model was then
rerun with the two main streets defined as one-way streets. The actual
situation and the simulated situation were compared to see which showed
fewest vehicle miles traveled, least delay, and shortest average vehicle
running time. Comparing the results of the two runs made it possible to
determine the likely advantages and problems of the one-way streets.

Relocating a Key Building--The traffic engineer at a base was asked
by the base planners to assess the effect of moving the commissary to a
new location near the BX. The existing commissary was located close to
a main gate and access road; thus, traffic to the store had little
conflict with cross-base traffic. The proposed location, however, would
require traffic to travel on, or to cross, the main cross-base
thoroughfare. The question to be resolved was whether congestion would
occur due to the relocation, and if so, what kind of new control
(signal) would be required to relieve the congestion.

As with most simulations, a descriptive run of the current base
traffic flow was made to represent the status quo, and then a predictive
run was made to simulate the congestion caused by the new location.
Congestion was predicted at one two-way stop intersection. A third
predictive run showed that this congestion would be alleviated by
installation of a vehicle-actuated signal at the intersection.

Determining Impact of Bus Service--The civilian community near an
air base proposed routing some buses to the base and wished to predict
the change in air pollution and in peak hour congestion due to ridership
(numbers of passengers) on the buses.

Both a descriptive and a predictive run were made of the base. The

descriptive run showed some congestion during the peak rush hours. The
predictive run indicated a net savings in average travel time when buses
were used to carry a higher percentage of the peak hour travelers.
Vehicle running time and vehicle miles traveled were less with the bus
service than without it. Although AQAM was not run for the base as part
of the study, it was logical to assume that vehicle emissions
(particularly carbon monoxide) would be less with the buses operating
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than without. The civilian community might further use the models to
evaluate the cost effectiveness of the proposed bus service as compared
to widening access roads or installing additional traffic controls.

Changing Shift Times--At one air base a steady increase in
personnel working on the base resulted in morning and evening commute

hour congestion. To determine whether a change in the shift time for
some organizations would relieve the congestion, the BATS was used to
model the existing situation and to portray 15-minute counts during the
morning and evening rush hours. The descriptive run showed the morning
and evening congestion much as it occurs on a typical work day.

The shift hours of selected organizations were then changed on the
BATS input forms so that the arrivals and departures from the base would
be distributed more evenly, thereby relieving congestion. The model
predicted a significant decrease in congestion if the shift time were
changed to spread the traffic more uniformly over each 15-minute period
of the rush hour. The traffic engineer could then recommend to the Base
Commander what work shifts could be changed to reduce the congestion.

Estimating Vehicle Emissions--A metropolitan community found that

the carbon monoxide standard was being exceeded in the downtown area.
Because the air base was close to the downtown area, the base civil
engineer was asked to undertake a study in the community interest to
determine the contribution from the air base to the carbon monoxide
level. BATS was used in conjunction with the AQAM model to determine
the contribution resulting from on-base vehicle movement. This estimate
served the need of the community and saved the base from having to do

actual monitoring.

OPTIONAL WAYS TO RUN BATS

The many options built into the BATS model require different
amounts and types of input. A quick, generalized simulation will
require far fewer specific details than a thorough analysis. Standard
data were developed from the three bases studied to cover average or
typical situations. These standard data are also referred to as proxy
data or default parameters. The term "default parameter" simply means
that unless another, base-specific number is entered into the computer,
the standard number, internal to the model, is used by default.

Each analysis requires completion of Tasks 1-4, those tasks that
describe the base roadway system (network) and that divide the base into
zones by principal land uses. However, depending upon the problem under
consideration, only some calibration tasks will need to be completed.
For example, if the problem is congestion during the morning and evening
commute hours, to see how best to lessen that congestion by changes in
shift times, base-specific information will be needed on:

o The number of persons working in each zone

o Their shift times

,F3



o The average number of persons per vehicle used to transport

employees to and from work

o The roadways they use.

However, noncommute hour trips such as midday shopping or lunch hour

trips would not be a concern.

If, on the other hand, vehicular traffic generated by midday trips
on the base is being studied, it would be necessary to collect
base-specific data on trips to shopping, service, and recreation areas

on the base, plus gate counts to indicate travel to and from areas off
the base. The default parameters would be allowed to generate commute
hour trips, because they are not of concern for this application of the
model.

The user may, therefore, choose to use many or few of the default

values provided in the model, depending upon the problems to be solved
or upon time and manpower constraints.

Once BATS has been run for a particular base, future runs for that
base will require the user to:

o Make only those changes to the existing data base that reflect

changes that have taken place on the base since the last run

o Collect data required for the new problem being studied, which
were not needed and therefore not collected for previous runs.

Thus, the user will not find it necessary to go through every step in

the manual each time BATS is used. Instead, each additional use will
increase the number of applications to which the model can be applied.

4

; 4



SECTION II

ASSEMBLING THE COMPUTER INPUT DATA

ORGANIZATION OF THE DATA ASSEMBLY GUIDE

Each task in this user guide is completed by following a series of

steps. Tasks 1-4 are necessary for any application of BATS. These
tasks follow a logical progression using information acquired from the

preceding tasks.

Tasks 5-7 are collected only for specific applications of BATS. A

table listing which tasks are necessary for various options is explained
in the model documentation. Terms that may be unfamiliar are explained

the first time they are used and are also included in the Glossary.
Three basic types of data must be collected to complete the coding

forms, which are then keypunched onto cards to be read by the computer.
These basic data types used to model air base vehicular movement are

outlined below:

o Network Definition Data

- Scaled maps of the base, including parking lots, building

location, and access roads.

- Traffic engineering characteristics of each road and

intersection, such as number of lanes, traffic signals, and
speed limit.

- Link-end coordinates and link numbers.

- Zone definition including access links and a symbol, either

alphabetic or numeric, which identifies each zone.

o Trip Generation Data

- Demographic variables, including population, civilian

employment, military employment, BX or commissary dollar
sales, retired military population, and number of military

vehicles assigned to organizations in each zone.

- Time-of-day coefficients to generate person-trips using the

demographic variables. Coefficients are required for each
trip purpose. Most of these ar. provided for the user.

- Vehicle load factor (number of persons per vehicle).
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- Number of vehicles of each type - light-duty vehicle,
light-duty truck I, light-duty truck 2, heavy-duty gas
truck, heavy-duty diesel truck, and motorcycles.

o Calibration Data

- Parking lot counts of the number of vehicles entering,

leaving, and parked during specified time periods for
selected zones.

- Speed and delay (e.g., time spent at stop signs or traffic
signals) runs on specified links.

- Major street volume counts.

- Gate counts -- number of vehicles entering and exiting all
gates for specified time periods.

- Counts of through-volumes (vehicles using the road but not
going to or leaving the base) on base-access roads.

DATA COLLECTION TASKS

In most cases, data collection tasks will be performed by on-base
personnel from the Base Civil Engineering Office. However, if data
collection is to be performed by an outside agency, Appendix B describes
appropriate procedures.

Task I: Assemble Resource Documents From Air Force Offices

Because one objective of this model is to extract as much of the
necessary information as possible from existing Air Force records, the
locations of a number of key documents having much of the data are
identified below. These documents should be assembled and stored in one
central location for continued reference by BATS users. They should be
;nventoried and updated annually. The following offices, all of which
may be under the jurisdiction of the Base Civil Engineering Office,
contain relevant information and documents:

o The Base Civil Engineering Office

- Two I" = 400' scaled maps and two I" = 200' scaled maps of
the AFB showing all on-base buildings, roads, parking areas,
intersections, external access roads, and gates to the base.

- A transportation or planning document describing traffic
operation characteristics of each road on the base,
including speed, number of lanes, intersection
configurations and controls, parking restrictions, and road
width.
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- Any previous traffic engineering studies undertaken for the
AFB.

- Parking lot map showing location and capacity of major

parking lots on the base.

- Three printouts of facility occupant information from the

BLIS Report:

(1) A listing of all buildings on the base in order by
building number

(2) A listing of all base buildings alphabetically by

the custodian's last name (Figure 1).

(3) The same as listing number 2 (Figure 2), but

double-spaced, with only one custodian (and the
buildings for which he or she is responsible) on

each page. This should be prepared by the computer

in the format shown below.

PREPARED: (date filled in by computer)

B-L-I-S R-E-P-O-R-T
REQUEST FOR FACILITY OCCUPANT INFORMATION

CUSTODIAN:
(The computer will fill in the custodian's name here)

ORGANIZATION FACILITY NUMBER OF PERSONNEL ASSIGNED TO BUILDING NORMAL

SYMBOL NUMBER MILITARY CIVILIAN TOTAL DUTY HOURS

(The computer will fill
in these two columns).

FIGURE 1. BLIS REPORT - REQUEST FOR FACILITY OCCUPANT INFORMATION
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EXAMPLES: Listing Number 2 will look like this:

PREPARED 78 SEP 26 CAN #

MASTER CUSTODIANI REQUEST LISTING

CUSTODIAN ORGN FACILITY
SYMBOL NUMBER

AMES J H JR ITO 0480
AREYTA A A MANN 0051
ARMSTRONG D L ACD 0753
BAKER R L cc 1089
BALDWIN F E DAP 0463
BARKMAN A N DESQ 0754

Listing Number 3 will look like this:

PREPARED 78 SEP 21
B-L-I-S R-E-P-O-R-T

REQUEST FOR FACILITY OCCUPANT INFORMATION

CUSTODIAN: WHITTLE HI D

ORGANIZATION FACILITY NUMBER OF PERSONNEL ASSIGNED TO BUILDING NORMAL
SYMBOL NUMBER MILITARY CIVILIAN -TOTAL DUTY HOURS

TTS 0075

FIGURE 2. BLIS REPORT - MASTER CUSTODIAN REQUEST LISTING AND
REQUEST FOR FACILITY OCCUPANT INFORMATION



- Military vehicle information, also from the BLIS report,
including total number of vehicles by military organization
and by type, and the total yearly mileage for each. The
instructions to the computer and a sample of the printout

are shown in Figure 3.

PREPARED: CAN #
USING FILE: FILE CARD:

B-L-I-S R-E-P-O-R-T
TRAFFIC SURVEY

INQUIRY REQUEST EDIT LIST

RETRIEVAL REQUEST STATEMENTS
DEFINE ASGND/ORG TO BE AN:33:2:
DEFINE REC/ID TO BE AL:1:l:
DEFINE SITE/CODE TO BE AN:3:1:
DEFINE REC-C/O-DT TO BE UN:773:5:
DEFINE MILE/HR/CD TO BE AL'65:1:
DEFINE MILEAGE TO BE UN:413:5:
DEFINE USAF/MAN/CD TO BE AN:21:4:
SELECT REC/ID - "C" AND SITE/CODE - "W" AND MILE/HR/CD " MN" AND
REC - C/O - DT "7
7273"
OUTPUT INFO
SORT ASCND/ORG USAF/MAN/CD MODEL/YEAR
PAGE ASGND/ORG
TALLY ASGND/ORG USAF/MAN/CD
TOTAL MILEAGE
TITLE "MILITARY VEHICLE UTILIZATION"
PRINT SUMMARY MILEAGE

PREPARED: (computer will fill in date)

B-L-I-S R-E-P-O-R-T
MILITARY VEHICLE UTILIZATION

MILEAGE

TOTAL 1813
TALLY FIELD IS USAF/MAN/CD CONTENTS ARE B193 COUNT is 11

TOTAL 2442
TALLY FIELD IS USAF/MAN/CD CONTENTS ARE B204 COUNT IS 11

Key: In this example,
1813 is the total yearly mileage
/MAN/CD) is the organization to which the vehicle is assigned

B193 is the type of vehicle
11 is the number of vehicle maintenance records (number of vehicles
would, therefore be 11/11 or 1 vehicle).

FIGURE 3. BLIS REPORT - TRAFFIC SURVEY INQUIRY REQUEST EDIT LIST
AND MILITARY VEHICLE UTILIZATION
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- A listing explaining the military vehicle codes (B193 in
Figure 3 above).

0 The Base Environmental Planner

- The TAB A-i Environmental Narrative for the AFB, the base
management summary, or other summary of base personnel
characteristics. The information needed is capacity and
occupancy rate of dormitories, including bachelor officers'
quarters and transient quarters, and the amount and
occupancy rate of family housing available on the base.

- The Source Emissions Inventory (list of sources of air
pollution on the base) collected as inputs to the AQAM (if
one exists).

- The base telephone directory.

- Base organizational chart.

" The Base Planning Office

- A land-use map, color-coded if available.

o The Base Real Estate Office

- Current listing of all buildings on base and their occupants.
This may provide an alternate source if the first BLIS listing is
difficult to obtain. If both are available they provide a cross
check on each other. One may also serve to supplement the
information on the other.

If the TAB A-I has not been kept current since its compilation in
1975, other sources for the data will have to be located. Most bases
maintain a summary of facts about the base activities and population
that is updated annually. The Commander's Office, Base Information
Office, and Comptroller's Office are all good places to check for such a
document.

If no Source Emissions Inventory has been made, get the exact
location (latitude, longitude to the nearest second) of a specific point
on the base. Then obtain the UTM coordinates for that location from the
U.S. Geological Survey Office at one of the following locations:

EAST of the Mississippi: WEST of the Mississippi:

US Geological Survey US Geological Survey
Reston, VA 22090 Denver, CO 80225
(703) 860-6167 (303) 837-4169
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The UTM system is an x-y coordinate system with x being the
east-west axis, and y being the north-south axis. Distances in the UTM
system are measured in meters. When these coordinates are received, a
mylar grid overlay should be prepared for the base map by the Base Civil
Engineering drafting office. The grid should be scaled the same as the
map, but the grid spacing should be in tenths of kilometers. However,
if some other unit is used, Section III provides instructions for
converting the input units to meters.

Traffic engineering studies for DOD installations can usually be
obtained from the Military Traffic Management Command in Newport News,
VA. If only one copy of the land-use map is available, use it to
transfer land-use designations to one of the scaled maps provided.

Task 2: Specify the Network

The items required to complete this task include:

o The scaled base maps

o A ruler

o Colored pencils or felt-tipped pens

o A sheet of transparent paper large enough to cover the base
area on the 1" = 400' map.

The network to be defined is the roadway system on the base, plus
those off-base roads that provide access to the base roadways through
the base gates. The network is made up of a number of links that are
joined to provide access to buildings on the base. If the following
steps are completed, the network definition data for BATS is ready to be
transferred to the coding sheets in Section III.

o Step 1: Define the links on one of the I" = 400' maps.

o Step 2: Number all links in the network.

o Step 3: Identify and record x, y coordinates.

o Step 4: Define "ntersections.

o Step 5: Number intersections.

Each of these steps is described below.

11
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Step 1: Define the Links

A link is a segment of street or roadway that lies between two
end points. End points can be intersections (the meeting of two or more
links), or origin or destination points. A link must connect to another
link or to an origin or destination point (see Figure 4). Vehicles
using the network will always travel from one link to the next through
an intersection.

EXAMPLE:

1a) Between two intersections:

,TS N LINK ,,,,INTERSECTION

,NTERSECTION t I
LINK

(b Between an intetsection and an origin or destination point:

INTERSECTION , LINK HOME(r

LINK

FIGURE 4. LINK DEFINITION

Using one of the 1" = 400' scaled maps and a straight-edge or
ruler, draw red lines to define all roadways on the base and those which
give access to the base. Next, place a transparent sheet over the base
map and retrace the road network. Use this tracing to number the links
as described below.

12
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Step 2: Number the Links

Assign each link a number up to a maximum of 240, and write
the number beside the link on the transparent sheet on which the roadway
network was traced. A link represents one direction of flow; therefore,
two-way streets must have two link numbers while one-way streets have
only one. Several hints may make this task easier:

o Begin numbering at one corner or end of the base map.

o Make the progression of numbers as obvious as possible.
Specific links are then easier to locate later on.

o Be consistent in assigning numbers. (In Figure 5 below, links

that travel west or north are assigned odd numbers and links
traveling east or south are assigned even numbers.)

" Having begun with the number 1, whenever a link number is
mentioned, the link in the other direction of an odd-number

link must be one number higher, and that of an even-numbered
link one number lower.

EXAMPLE:

The mate to link number 11
is number 12

The mate to link number 30
is number 29

FIGURE 5. NUMBERING LINKS
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0 For curving roadways, create artificial linis to show the
curve by breaking the link into two or three links if
necessary (see Figure 6).

EXAMPLE:

If a street pattern looked this way

First St.

Links might be designated, and numbered, like this:

1 2

3
4

POINT

FIGURE 6. NUMBERING CURVED LINKS

o Do all link numbering at one sitting. This will help to avoid
accidentally duplicating numbers.

o If there are more than 240 links, eliminate enough of the
shorter, less traveled links to bring the total number of ,
interior plus exterior links to no more than 240.

o When numbering is completed, check carefully to be certain

that all well traveled links have been numbered.

14
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o Write the total number of links you have defined at the bottom

of the map.

Step 3: Assign x, y Coordinates

Determine the x, y coordinates of the end points of each
link. The coordinates of most links are available in the Source
Emissions Inventory for the Air Force AQAM model. If new links have
been built, or if no Source Emissions Inventory has been made for the
base, use the mylar grid overlay prepared by the Base Civil Engineering
drafting office for the base map.

To determine the x, y coordinates, place the mylar grid over
the map. Then, read off the coordinates of each intersection. Each
coordinate will be a 6- or 7-digit number preceded by a letter, such as
E571,000 or N839,000 (see Figure 7).

EXAMPLE:

For link (a) record four
coordinate numbers, two X COORDINATE
for each end of the link.

LO U) LO LO tO
LU U w LU Uj Wi wu u

N838,000

N837,900

" N837,800 (a)

cc N837,700
00 N837,600

> N837,500

Therefore:

Nor th end coordinates; x E574,700; Y N837,980
South end coordinates: x E574,700; V N837,650

FIGURE 7. FINDING x, y COORDINATES

Write the numbers for each intersection directly on the map as shown in
Figure 8. This will aid in checking for errors and can save some work,
because at iatersections several links share coordinates, as shown in
the example.
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EXAMPLE:

RECORDING x, y COORDINATES

The grid on the map segment below represents the mylar grid placed
over the base map so that the x, y coordinates can be read.

N837,600

N837 .bO

0

in 0

r*s
u , u LL u U,

Note the coordinates of each INTERSECTION on the map as shown in
the example below. This is easier and more efficient than noting the
coordinates of each individual link: because paired links (e.g., 5 and 6)
will have identical coordinates and because wherever a number of links
meet (an intersection) they will share a set of coordinates.

N837,550 N837,550
E574.46 E574,340

The y coordinate,/*,
will be the same 01

for every intersection N3,0
on thit street o

N837,450

: 1 -' E574,340

N837,400

For this street the x coordinate will be
the same for each intersection.

FIGURE 8. RECORDING x, V COORDINATES

16



Step 4: Define Intersections

Using the transportation or planning document that describes

base traffic operation characteristics, mark the traffic controls at

each intersection on the same transparent sheet on which the links are
drawn (see Figure 9). If this information is not available from a
transportation or planning document, drive over the roadway network on
the base to collect it and record it on the base map. This requires two

people, one to drive and one to mark the intersection controls on the
map.

EXAMPLE:

TRAFFIC CONTROL TYPES

o SIGNAL LIGHT
S STOP SIGN

S Main 0 0 Street Y YIELD SIGN

S 0 0 M MANUAL CONTROLLER

c (eg., Plcmn

(a) (b) (c)

(a) In this intersection, traffic on the cross street is controlled by

stop signs, while traffic on the main street has no control.

(b) In this intersection, all four links are controlled by signal lights.

c) This intersection, a merging street, is controlled by a yield sign.

FIGURE 9. DEFINING INTERSECTIONS

At the same time, indicate the speed limits for each roadway,

and whether the street is one-way. Examples of these markings are shown
in Figure 10.

EXAMPLE:

A merging street'I 25 ph
S 11. 25m V

A ramp on a S - A main street
cloverleaf 45 mph
15 mph

A cross street

25 mph

FIGURE 10. MARKING INTERSECTIONS
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For each signalized intersection complete a signalized data collection
sheet, as shown in Figures 11 and 12.

EXAMPLE:

SIGNALIZED INTERSECTION

Data Collection Sheet

Intersection Number 4 Fixed Time Cycle 40

Actuated Time Cycle_=

1) Draw in the number of lanes for each approach
2) Indicate the turning movement permitted from each lane, using arrows
3) Phase lengths (+amber) N 3o S 3o E 3o W 30

Left turn phase (+amber) N-I S 15 E W.p
Amber length

4) Flashing operation period (if any) from to

N

NORTH APPROACH LINK NO. EAST APPROACH LINK NO.

LI

WEST APPROACH LINK NO. SOUTH APPROACH LINK NO.

FIGURE 11. COMPLETING SIGNALIZED INTERSECTION DATA COLLECTION SHEET

The fixed time cycle is the number of seconds from the beginning of one
red light to the beginning of the next. The actuated time cycle is the sum of

the longest possible cycle in seconds that can be set in the control box.
This information may be available from the civil engineering office or from
the Construction Manager.
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SIGNALIZED INTERSECTION

Data Collection Sheet

Intersection Number Fixed Time Cycle _

Actuated Time Cycle

1) Draw in the number of lanes for each approach
2) Indicate the turning movement permitted from each lane, using arrows
3) Phase lengths (+amber) N S E W

Left turn phase (+amber) N S E W
Amber length

4) Flashing operation period (if any) from to

N

NORTH APPROACH LINK NO.

EAST APPROACH LINK NO.

WEST APPROACH LINK NO.

SOUTH APPROACH LINK NO.

FIGURE 12. SIGNALIZED INTERSECTION DATA COLLECTION SHEET
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Step 5: Number Intersections

An intersection number is assigned to the meeting of two,

three, four, or more links. All major intersections must be numbered
because later the user will assign some time delay caused by

cross-street traffic to each numbered intersection, and no delay
calculation will be made for intersections that are not numbered. Do
not number the four-link intersection at an overpass because through
traffic is not delayed in either direction.

Intersections either may be numbered manually, using a

different colored pencil than that used for numbering the links, or this

operation may be postponed until the intersection can be automatically

numbered by the computer using the subprogram NETINT.

NETINT is a special-purpose program designed to number the
intersections of the network and identify the approach links. Using the
link data as input, NETINT automatically assigns numbers to the
intersections. The results (output) of NETINT can then be checked
against the map to be certain that the correct links are used to form
each intersection, and to transfer the intersection numbers from the

0 computer printout to the map.

Task 3: Define the Zones

A zone is an area with one primary land use, such as housing or
recreation. Each land use has particular types of trips associated with
it. For example, the area surrounding an officer's club or bowling
alley would be classified as a service/recreation area. People make
trips to the officer's club for meals and for socializing after work;

clearly, the bowling alley attracts people for recreation.

There are two general types of zones: (l) on-base or interior

zones and (2) off-base or exterior zones. The size, shape, and location
of interior zones must be defined by land use on the scaled map. The
six internal land uses are industrial, administrative, flight line,

service/recreational, shopping, and housing. Off-base zones are defined
only by the inbound and outbound pairs of links that provide access to

the base.

Defining the zones correctly is extremely important to the

usefulness of the model, because the model's accuracy depends on how
well the user defines each zone and the type and number of trips

associated with it.

Step 1: Determine the Starting Point

Much of the zone definition may have already been completed.
If a traffic engineering study was completed within the last 2 years, it

may have divided the base into zones by land use. If such a study
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exists, proceed with Step la. If there is no recent traffic engineering
study but the Civil Engineering Office has developed a land use map,
proceed with Step lb. If neither of these items above is available, go
to Step 2.

Step la: Using a Traffic Engineering Study

A traffic engineering study may be used if it meets the
following criteria:

o Land use was the basis for defining the zones used in the
study.

" No more than one major land use is located in any one
zone.

o Base land use at the time of the study was essentially
the same as it is now.

If land use has changed substantially (for example, if the BX
has been moved or a new hospital has been built), the zones must be
adjusted to reflect that change. This redefinition might involve
dividing what was once one zone into two or including new roadways in
the link network.

Compare the base map used by the engineering study with the
current base map and note any changes either in building location or in
organization location. The base Civil Engineering Office should have
personnel who can assist in this task if necessary.

The land use classifications in the traffic engineering study
may be somewhat different from those used by BATS. Table I lists the
BATS land-use classifications, examples of the activities that should be
included within each classification, and equivalent terms that might
have been used in previous traffic engineering studies or on the base

land-use map.

Make whatever adjustments to the zones used by the study that

are necessary so that they conform to the land uses in Table 1. When
certain that the representation of current base land use is accurate,
transfer the land-use designations to one of the 1" = 400' maps using
colored pencils to shade the zones as shown in Table 1. Next, go to
Step 3.
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TABLE 1. LAND-USE CLASSIFICATION

Equivalent

Code Color* Classification Activities Terms

1 Blue Housing On-base family and dorm housing

(includes BOQ and VOQ)

2 Orange Industrial On-base work zones other than
administrative or flight line

3 Red Shopping BX, commissary, thrift shop, Commercial
gas station

4 Green Service/ Hospital, bank, credit union, Community,
Recreation gym, pool, bowling alley, food Parks and

service facilities (officer's Playground
and NCO clubs)

5 No color External All off-base activities,
whether housing, shopping,
or service

6 Yellow Administrative Office buildings

7 Grey Flight Line Work zones connected to and

adjoining the flight line

* Use what is most convenient; these colors are merely suggestions.

Step Ib: Using an Existing Land Use Map

First, note whatever changes may be necessary to adjust the
land-use classifications on the land-use map to those used by the BATS
model (see Table I). If the Civil Engineering Office has an extra copy
of their land-use map available or if continuing access to their map
during the course of the study is possible, and if no changes to the map
are needed, proceed to Step 3 below. If most of the work must be done
at some other location, use a color-coding system (see Table 1) to
transfer the land-use designations from the Civil Engineering Office map
to the unmarked 1" 400' scaled map.
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Step 2: Determine Land Use

If the land tsR, map must be dweveloped , ice one of the larger
scaled maps (1" - 200' if avaiinbl,) no that it iti ,asir to read
building numbers and street names. The base telephone directory will
also be needed. Alternatively, the real estate section of the Civil
Engineering Office may have a listing of the buildings and their
occupants. Working either from this or from the base telephone
directory, complete Table 2, listing the buildings in numerical order.

Looking at each segment of a base map, first identify what the
primary function or activity is for each building. On the typical base,
it is likely that:

o Buildings located together are close in their building numbers
(e.g., in Figure 13 Buildings 3 and 4 are just across the
street from Building 1)

o Generally, buildings with similar or complementary functions
are close to each other.

EXAMPLE:

el ~ 
I 

[]r Base Commander

' 3 Accounting and Finance-
"D"4 Administrative Services

7760 Service Station
760 _ c 762 Communications

785 BX
786 Run-In Chef

790 Commissary
795 Movie Theatre

Cold Storage for
Commissary

The figure shows two groups of buildings

o Buildings 1, 3. and 4 share the sane land use and are (;Iosi, to eilh otlier

o Although buildings 760 through 790 have several different arid uses,
in terms of total number of vehicle trips generated, shopping clearly
predominates.

FIGURE 13. DEFINING LAND USE
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TABLE 2 INDEX OF LAND USE BY BUILDING

BUILDING ZONE* ORG LAND USE

NUMBER NUMBER CODE OCCUPANT(S) DESIGNATIONt

*Will be completed in a later task
t Include code number and classification
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These buildings and their land uses would be entered on Table
2 (see Figure 14). Now, note clusters of buildings representing the
same land use on the list in Table 2 and locate these buildings on the
map (use the larger scale map for reference if necessary). If, as is
likely, they are located close to each other, color-code the map, using
the land-use coding from Table 1. It may be helpful to outline each
building with the color representing its land use as it is identified.
This provides an additional visual aid to determining zones.

If a computer listing of buildings in order by number is

already available, either from the BLIS report, or from the real estate
office, use that to note the land use designation, and the zone number
when it is assigned in Step 3.

Step 3: Define a Maximum of 50 Zones

Step 3a: Off-Base Zones

Using either Section 4.2.2.4 of the TAB A-i or the base
management summary (whichever is more recent), make a list by name or by
zip code of the communities surrounding the base where more than 5% of
base personnel live and shop. At Williams Air Force Base, for example,
the external zones designated were Mesa, Tempe, Phoenix, Chandler,
Gilbert, and other, for a total of 6 external zones. This left a
maximum of 44 on-base zones.

To distinguish between on- and off-base zones, the off-b].q

zones are given a two-letter identification; on-base zone are given
numerical identifiers. At Williams AFB, [or example, the following
designations were used:

MS = Mesa

TM = Tempe

PH = Phoenix

On the map next to the off-base links leading to each of the off-base
zones, write the name of the zone and its identifying symbol, for
example, Mesa (MS).

Step 3b: On-Base Zones

Using the unmarked 1" = 400' map and referring to the land-use

map, divide the base into zones by land-use type using a pencil.
Remember that there can be no more than 50 zones, including both on- and
off-base zones, so there must be a way to revise zone divisions, if
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E XAMPLE:

INDEX OF LAND USE BY BUILDING

BUILDING ZONE* ORG LAND USE
NUMBER NUMBER CODE OCCUPANT(S) DESIGNATIONt

3 _ ~ 4EC ',ZA~"~ '

3740_ AccosVr/4'47 Sr4/p /4AC__

_7 _C ____ AJ,5r eAll,0i 0lFF~eis ___A4A__61

78-/ 044D Sgr/eE TA~w hrp'4(

7,F3 UN.buJ~~To V//~ AIe-,A (i)

7S/ e/-~tSA jx~ £Jlefdr ei"P/r (

EXAMPLE:

1 Bate Commander AMNSRTV
3 Accounting and Finance AREANSTRTV
4 Administrative Services I

760 Service Station S O P N
785 BX SOPN
790 Commissary AREAS
781 Cold Storage for Commissary I

762 Communications SERVICE/
786 Run-in Chef IRECREATION

CM1 795 Movie Theatre AREAS

Cold Storage for
Commissary

The map segment above is coded according to the land uses described in Table 1,
with line hatching taking the place of colors.

FIGURE 14. RECORDING LAND USE (Sample Table 2)
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necessary. If, inadvertently, more than 50 zones are designated, the
on-base zones must be revised so that more than one land use occurs in
some zones. However, only one land use should be dominant. In
addition, those off-base zones whose residents use the same roadways to
enter the base can be combined. In defining zones, remember that:

o Zones must coincide with roadway links on all but one side.

o Zones may be either large or small. It is unlikely that zones
will be uniform in size.

" If a zone is exceptionally large, split it into smaller
zones. For example, at Williams AFB the zone in which the BX,
commissary, and service station were located might have been
split into two shopping zones. Some zones are easier to
define than others, as shown in Figure 15.

Step 4: Number the Zones

Number the zones the same way the links were numbered,
beginning at one end of the base and moving across the base, so that the
progression of numbers is easily seen as shown in Figure 16. Then,
write the number of internal and external zones at the bottom of the map.

Task 4: Make a Zone Directory

This task consists of making a cross-referenced directory of the
on-base buildings for use in completing Tasks 5 and 6.

Step 1: List Buildings by Building Number

List all the buildings on the base in order by number (see
Figure 17). If Step 2, Task 3 was completed, simply fill in Column 2
on Table 2. Alternatively, record the data in the format shown in Table
3, using the larger scale map or the base telephone directory. Use two
or more pages to complete the listing if necessary.

Adjust the building number headings if necessary as shown in
Figure 18. For example, on one model base, nearly all the numbers from
1-59 were used, whereas few buildings had numbers between 60 and 299.
Likewise the headings on the table may not all represent the same
numerical span. It may also be necessary to adjust column headings when
overflows occur in some columns.
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EXAMPLE:

WIIOt SINI.

WSHOPPINGi
LZSERV ICE/

RECREATION

ADMINISTRATIVE

PHYSIOLAGION

COMMISSARTERS

Inths xapesoe oesar esGtOdfie

Th fmiy ouin aeaCaOU ghntaRmlSecaglrEae i eldfnd
(2)~~~~~~~~~~~~~~~ Lieie Fh Baheo Oficr Eurtr ocuRa'aslsdnife a

13)Th hspials reaexens itoth on ocuiedbyphsioogca trinng Hoevrth
hospitalMAI clalGoiae h r A E semsoftepaebtenheto uldis

and~ ~~~~~~~~4 sotBftepAsooiaSriin uligi prkn n ~EhoptL rti
phsiloicl ranig s ndrth liirsicror f h ClOMMANDE c Rrint

In h ru r txample .s m er ones are eay n to dei n :

1261 Lite ite Ba chrottrer sOff icers ar tters ocup l aen an idenr tifie a ccuna fr.

reaTel sall area. e td canbee crto g ocpeneratepasbotanical tamount. owrt e

asosrvice rafficn shuring edary do iae th ar .

(5) Th lcaionofth O fies'CubR i t mordfficul proNleS.Ofcr'Clbfclte
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TABLE 3 BUILDINGS BY BUILDING NUMBER

BUILDING BUILDING BUILDING BUILDING BUILDING
NO. ZON NO. ZONE NO. ZONE NO. ZONE NO, ZONE
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BUILDINGS BY BUILDING NUMBER

"UIDNG ZON ,,ULDN'G BILDING BUILDING BUILDING ZONE

NO N NO ZONE NOL ZONE NO ZONE NO N

FIGURE 17. SETTING UP A BUILDING NUMBER FORMAT (Sample Table 3)

BUILDINGS BY BUILDING NUMBER

/ - - *-'- _--q---£ o 3 -o-

BUILDING UILDING BUILDING BUILDING BUILDINGUIN ZONE NGZNE O ZONE NO N
No ZONE NO ZONE NO ZONN NO NO

7A( 30-4 .0o 1 4?3 __ 3e' _ jgl ____

7- 72 3 /c,-o

FIGURE 18. COMPILING A LIST OF BUILDINGS BY NUMBER (Sample Table 3a)

Step 2: Associate Each Building With Its Zone

Using the zone map prepared in Step 4, Task 3, locate each

building and then write the number of the zone in which it is located

next to the building number on Table 3. When this step is completed,

the result is an index of base buildings by building and zone number(see

Figure 19).
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BUILDINGS BY BUILDING NUMBER
[ _-- 1 - 30-_- o/;-i9 7  ~o,- _

BIIG ZOE ASBUILDING ZONE BUILDING Z ITH A ZONE (BampLe DT

ZONE ZON Comil E LisN TG' BuilingbyZon

NO_ ONO NO NO

-/ .2~ 4-1 /7 -3oo -.27 4a 7 (,p .

A E? -2_ 37 3J -Z .27 1 4s'..Z,-0

.2 7 .? ' 3 ?3~ flzoa /9- 411 4
-.2 74 310 .2. Lr 0

FIGURE 19. ASSOCIATING EACH BUILDING WITH A ZONE (Sample Table 3b)

Step 3: Compile a List of Buildings by Zone

Using the index of on-base buildings by building number,
convert the information to an index of buildings by zone. List each
zone in order starting with zone 1, and within each zone list each
building located within it in order by number (see Figure 20). For

example, looking at the completed Table 3, the lowest building number
located in zone I might be number 32, and the second through fourth

numbers 37, 38, and 39. Continue to check the list, column by column,

for all buildings in zone 1. Then recheck the list for each of the
remaining zones. A small check by each building number on Table 3 as it
is transferred to Table 4 will ensure that all buildings are recorded.

BUILDING BUILDING BUILDING BUILDING I BUILDINGZONE ZONE ZONE ZONE ZONEI
NO NO. NO NO NO.

3- 1_ 44 A3 /-

__ ~U _____ ______ 21 _ -_L43. - 1I -2 ? -

323

' _ 33

/3sf3 334

-101 ---

.3o 3LX.. .. Pi-

FIGURE 20. COMPILING A LIST OF BUILDINGS BY ZONE (Sample Table 4)
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TABLE 4 BUILDINGS BY ZONE

BUILDING BUILDING BUILDING BUILDING BUILDING
ZONE ZONE ZONE ZONE ZONENO. NO. NO NO NO.
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Task 5: Compile Work Trip Information

This task is likely to prove to be the most time consuming of the
data collection tasks. If the BLIS report printout described in Task I
can be acquired, begin with Step la below. If not, begin with Step lb.

Step 1: Collect and Record.Building Occupancy Data

Step la: Send BLIS Reports to Custodians

A cover memorandum explaining what information is needed, its
purpose, how the BLIS form produced as a computer printout should be
filled out, and the deadline for receiving the information should be
sent to each custodian. The memo should be signed by someone in
authority on the base, such as the Base Civil Engineer (see example,
Figure 21). As custodians return the completed BLIS forms, check them
off on the single-spaced master list. If all responses are received by
the deadline, proceed to Step 3; if not, begin telephoning the
custodians who have not responded, getting the information on their
buildings over the phone, if necessary. When the information is
complete, proceed to Step 2.

Step Ib: Collect Information by Phone

Using the base organization chart as a master list, call each
organization to request the building numbers of the facilities they
occupy, the number of personnel assigned to each building (military,
civilian, and total number), and the normal duty hours. Collect the
information on Table 5 in the format shown in Figure 22 below.

Step 2: Record Zone Numbers

Using the index of building by building number completed in
Step 3, Task 4, record the number of the zone in which each of the
buildings is located in the last margin on the returned BLIS Report
forms or on the forms filled out in Step lb. Then arrange the work trip
data in order by zone.

34



EXAMPLE:

Reply to
Attn of: (Return Address -- person's name, ext.) (Date)

Subject: Base Traffic Model Survey

To: (Custodian's Name)

1. AFB is implementing a new transportation/land use

computer model.

2. Your cooperation is requested in the collection of some

of the required data. Please enter the total number of people
on each shift in each numbered building on the attached
machine run listing.

Example:

Organization Facility Number of People in Building Normal
Symbol Number Military Civilian Total Duty Hours

3. Please return the completed machine run listing to 82

ABG/DEE, Stop 6, by 30 March 1979.

(Name) I Atch
Base Civil Engineer Machine Run Listing

1st Ind,

10: (Return Address)

Completed machine run listing is returned as requested.

I Atch n/c

FIGURE 21. SAMPLE MEMORANDUM FOR CUSTODIANS
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- __________________________- . ..

TABLE 5 FACILITY PERSONNEL ASSIGNMENTS

ZONE ORGANIZATION FACILITY NUMBER OF PERSONNEL ASSIGNED NORMAL
NO. SYMBOL NUMBER MILITARY CIVILIAN TOTAL DUTY HOURS
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EXAMPLE:

FACILITY PERSONNEL ASSIGNMENTS

ZONE ORGANIZATION FACILITY NUMBER OF PERSONNEL ASSIGNED NORMAL

NO. SYMBOL NUMBER MILITARY CIVILIAN TOTAL DUTY HOURS

/7 -S VE 8 .2_ - o,- / A I

- -, ( / 'a - / oo

,,S, S, iq o o 3-

FIGURE 22. FACILITY PERSONNEL ASSIGNMENTS (Sample Table 5)

Step 3: Complete Work Trip Data Collection Forms

Photocopy enough Work Trip Data Collection Forms (Table 6) so
that there are two forms for each on-base zone. If some zones have many

buildings in them, more than two forms may be needed. From the index of
buildings by zone compiled in Step 3, Task 4, fill in the zone number,

and the numbers of the buildings in that zone in the space provided at

the top of the Work Trip Data Collection Forms.

Fill out a minimum of two Work Trip Data Collection Forms for
each on-base zone, one for arrivals in the zone at the beginning of duty
hours and one for departures from the zone at the end of the duty hours,
as shown in Table 6. Cross out the word "departures" on the form to be
used for arrivals and vice versa.

Across the tops of the columns on the "arrivals" form, enter

any hour that personnel arrive in the zones, in order, from earliest to
latest. Under "building number," enter the numbers of the buildings in
order. For each arrival time, enter the number of military personnel
first, then a slash and the number of civilian personnel. If duty times
are different on different days, enter a line for each day that shift

times are different. Put the number of weekend personnel in

parentheses. When entering the 24-hour total, include only those
personnel on duty Monday through Friday. Figure 23 shows a completed
"arrivals" sheet. Repeat the process to record departures as shown in
Figure 24.
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Task 6: Compile Nonwork Trip Information

This somewhat time-consuming task may not be necessary depending

upon the problem being studied. If the data are needed, interview,
either in person or by telephone, the persons associated with nonwork
activities on the base to get average and peak participation rates in

service activities, such as the hospital, food services, bank, and

credit union; shopping activities, such as the BX and commissary; and
recreational activities such as the gym, bowling alley, and swimming
pool. In the interview, ask appropriate personnel for the information

requested in Table 7. Then complete Table 7 for each zone as shown in
Figure 25.

Nonwork activities on air bases commonly include those associated

with the following facilities:

o Hospital
- Clinics
- Dispensary

o Commissary

o Base Exchange

- Main Store

- Beauty and barber shops
- Gas station

o Credit Union

o Bank

o NCO and officers clubs

o Recreation facilities
- Gym

- Pool

- Bowling alley

- Golf course

- Hobby shops

- Picnic areas

- Recreation center

o Library

o Child care center

o Base personnel office

o Movie theatre
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Task 7: Collect Calibration Data

Unless these data are already available through the base military

police or the Civil Engineering Office, actual counts of vehicle
movements must be made to determine the following types of calibration

data if recent counts are not already available:

o Gate counts

o Speed and delay

o Parking lot counts

o Street counts

o Military vehicle counts.

However, only the gate counts are required for all applications of
the model.

Task 7a: Gate Counts

Gate counts are the most important calibration data to be

collected. They may be available from the base traffic engineer or from
the base military police. If they are not, and if there are major
intersections just outside the gates to the base, check with the local
city, county, or state Department of Transportation. The hourly volume
of traffic into and out of each base gate is needed for all
applications. To model peak rush hour traffic, the number of vehicles

entering and exiting the base for each 15-minute period during the

morning and evening rush hours must be determined.

Where no counts are available, or where the number of
employees on the base has changed, new gate counts must be made. These
should be conducted under the direction of the base traffic engineer or

the security police.

Task 7b: Speed and Delay

Speed and delay runs are optional tools that may be used to

test the accuracy of the model once the status quo information for
previous tasks has been fed into the computer. If used, speed and delay

runs should be collected on major routes. Examples of major routes
include those from the main gate to the major employment centers, and
from residential areas to shopping, officers, and NCO clubs.

The first step is collecting data on speed runs during the

morning, evening, and noon rush hours on payday and the day before. It
is most efficient if the project team collects the data whenever they

travel by automobile on the base during these times. Table 8 specifies
the information to be collected. If time permits, it is useful to make

speed runs over the same routes every day for a week. This provides an

average as well as best and worst case.
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Filled in, Table 8 might resemble Figure 26. Note that in

recording the time, 26 minutes and 50 seconds past 7 a.m. is entered by
breaking up the military notation 0726 into 07/26/50.

Next, convert the information collected to speed and delay as
shown in Figure 27. The speed on a street is the distance from the
starting cross street to the finishing cross street divided by the
travel time and multiplied by 60. Delay is the distance traveled,
divided by the speed limit, minus the calculated speed. In Step 4, of
Task 2, speed limits on all base roadways were recorded.

EXAMPLE:

SPEED AND DELAY DATA

DATE _ /_____, _

DAY IkrSA LA± ky5

STARTING FINISHING STARTING FINISHING

STREET cROss cRoSS TIME TIME

ODOMETER ODOMETERSTREET STREET (I'r/m,,/le / (h,rn,.cI;

(a) .x i - _D 1 Sr 0 cZjs fL Au 4 .2.4

(b) 1E 7/t 3~- d 'Pe~/ q 4/JL 'La i-_ 4 .
(c) N1 MITYWE4- -,- 1-71-84,14- 417Z30/ 3e? !;- 3,1 rs
(d)

(a) The route from the Ilam gale to offices alirrf the ftihllitne

1I) The roule from the officers' clubl where base IlersInnei have fbreakfast Io tte Ittili till
for a building with substantial base employment.

(c) The route from on-base family housinJ to an employment area

(d) The route from the 800 to an emphnyment area

FIGURE 26. COMPUTING SPEED AND DELAY (Sample Table 8)
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TABLE 8 SPEED AND DELAY DATA

DATE _________

DAY _________

STARTING FINISHING STARTING FINISHING SATN IIHN

STREET CROSS CROSS TIME TIME

STREET STREET (hr/mnin/sec/ (hr/min/sec) ODMTR DMER
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EXAMPLE:

To compute speed for trip (a) on Sample Table 8:

1. Finishing odometer - Starting odometer Distance traveled

60,592.4 - 60,591.4 1 mile

2. Finishing time - Starting time = Travel time

06/41/47 - 06/38/42 = 3 minutes and 05 seconds = 3.08 minutes

(05t60=.08)

3. Distance traveled (miles) 60 minutes
Travel time (minutes) 1 hour - Speed (miles per hour)

x 60 = 19.48 mph3.08

To compute delay for the same trip:

Distance traveled Distance traveled

Calculated speed Speed limit

I 1 = .0 1

19.48 25

FIGURE 27. COMPUTING SPEED AND DELAY

Task 7c: Time-of-Day Parking Lot Counts

Parking lot counts should be undertaken when information is needed
to determine cycles of vehicle patterns, nombers of trips, and length of stay

at specific facilities on the base.

To establish a cycle, counts must be made and recorded hourly. Use

the format shown in Table 9.

A completed Table 9 might look like Figure 28. This shows most

personnel arriving at work between 0700 and 0800, with a few using their
automobiles to make work-to-work trips during the morning hours. On the
whole, the parking lot population remains fairly constant throughout the
workday.
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EXAMPLE:

PARKING LOT COUNTS

DATE '7/ - 1r
FACILITY 1344 ' P

LOT CAPACITY

TYPE OF VEHICLE*
TIME

LDV LDT1 LDT2 HOT HDO MOT BIC

6 Lv_ 2 0 0 0 0' a_ _ '

07cc Zao 4 /.2_ 07 0 S___ /0

060 .31 14 or 0 7 /_I
aO ao ..Z7 __ _ 1__ 19 16' 7 J I

/0670 A 3 /i _ _'911

Type of vehicle. LDV light duty vehicles, e.g., cars

LOTI light duty trucks (under 6,000 Ib)
LOT2 -light duty trucks (6,000-8,500 Ib)
HOT heavy duty truck
HOD =heavy duty diesel truck
MOT =motorcycle

BIC =bicycle

Trucks with automobile-sized wheels can usually be assumed
to be LOT1, those with oversized wheels are usually LOT2.

FIGURE 28. RECORDING PARKING LOT COUNTS (Sample Table 9)
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TABLE 9 PARKING LOT COUNTS

DATE ________

FACILITY ________

LOT CAPACITY ____

IYI'I 1)) VII IICI I

LDV LOTI LDT2 14D)T HDD MOT BIC
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For other applications, make a rough map of the parking lot being

studied showing all parking stalls. Then, record all occupied parking stalls
in the lot at the start of the time period being studied. During that
specified time period, observe the parking lot and as each vehicle enters or
leaves a stall, place an I (for in or enter) or an 0 (for out or exit) for
that stall. At the end of the time period, the length of stay can be
determined for each vehicle. This type of data would be useful during the
noontime rush hours, or during peak shopping hours (if these are different).
It would not be useful for morning and evening rush hours.

Task 7d: Street Counts

As a check against the traffic volume predictions made by BATS and
based on data collected in earlier tasks, counts may be made of the number of
vehicles traveling on some major links on the air base during a specified time
period as shown in Table 10. The actual data may then be compared with the
traffic volumes predicted by the model to verify the accuracy of the model.
Collect the data in the format shown in Figure 29.

EXAMPLE:

STREET COUNTS ?/4 7 r

STREET 4=

CROSS STREETS 7,' a-.' 9i
NUMBER OF INBOUND OUTBOUND

TIME PASSENGERS T
PER VEHICLE' LOV LOTt LDT2 HOT HOD MIL MOT SIC LOV LDTI LOT2 HOT HOD MIL MOT BIC

//,oei -Z- 3 -tff * t f - 1 111 Il 4* 44W 1 +1* I m 4f n

__ -y..2 t~ u - L of 1t*+#4

3 3 4 Z 
I iI

__j3 17 .2- tZ 9 3 0 1" 2o IZ

_ .2 33 __t Nff

The driver is not included as it is understood that every vehicle counted has a driver. If there

are no passengers do not make any entry for that vehicle (in this column). The total number
of vehicles plus the total number of passengers equals the total number of persons in all vehicles.

FIGURE 29. COLLECTING STREET COUNTS (Sample Table 10)
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Task 7e: Military Vehicles

Use the BLIS Report of Military Vehicle Utilization, Section K of

the Vehicle Control Officers' Field Data Manual (which explains the military
vehicle codes used in the report), and the base telephone directory (if

necessary to identify the buildings in which each organization is located).

First, next to the military vehicle codes on the BLIS Report, enter

the vehicle type codes used for BATS, i.e., LDV for light duty vehicle, LDT1,
LDT2, and so on. Second, using a list of vehicle control officers, or the

telephone directory, associate each organization with a building or buildings.

Third, tally the total number of vehicle miles for each organization. If an

organization is in more than one zone, split the "total mileage per year"

among those zones. Then, using the Directory of Buildings by Building Number

(Table 3), associate each organization with its zone.

Compile the information in Table 11 as shown in Figure 30. In

Figure 30, organization LGSS, located in zone I has one heavy duty truck (HDT)

and two heavy duty diesel trucks, or a total of three vehicles which travelled

1375 miles in one year. It may be useful to enter the number of the building

in which the organization is located. Space is provided for this in the
organization column.

List all the zones in which mililtary vehicles have been assigned in

order by number until the list is complete. When several organizations with

military vehicles assigned to them are in the same zone, add the mileages for
each to get the "total mileage per year" for each zone.

EXAMPLE:

MILITARY VEHICLE UTILIZATION

NUMBER TOTAL MILEAGE

ZONE ORGANIZATION VEHICLE TYPE

OF VEHICLES PER YEAR

i L4@SS HZT /

2,, -PA P F 4. P V-

.4 D TD, 1______

________ __ .___I Y'67

FIGURE 30. COMPILING MILITARY VEHICLE UTILIZATION
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TABLE 11 MILITARY VEHICLE UTILIZATION

?ONI (*IANIAIIN V itti ru'uNIJMBF It IjlAI MuI A(,l
70NI ~~~~(I 01-4AN17TIO IE(A I, 0 Vil( S III it Yl Ali
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SECTION III

DATA REDUCTION

INTRODUCTION

Put simply, data reduction is the process used to rearrange

information gathered in the data collection tasks in Section II so that
it can be keypunched and fed into the computer for analysis. The

informational maps and the intermediate data forms from the data
collection tasks in Section II are used to complete coding forms that
organize the information in a format that can be read by the computer.

Seventeen different types of computer cards may be utilized by the
BATS model. The content of each of these card types is explained in
this section, first briefly, to provide an overview, and then in detail,
card by card. In the detailed descriptions, the intermediate data forms
and maps needed to complete the card types required for a special model
application are referenced.

It is not necessary to complete all 17 card types for most model

applications. As with the data collection tasks, the project supervisor
will indicate which card types are necessary to analyze the problem
under consideration.

From I to 24 hours may be simulated during any computer run. Fill
out a Header Card and a Card Type I (Run Description Card) for each hour
to be simulated during a run. The information on some cards remains the
same regardless of the time of day. For example, the link descriptions
(Card Type 2) would need to be entered only once, as would the
descriptions of nonsignalized intersections (Card Type 3). However,
signalized intersections may have different signal cycles at different
times of the day. If a time period has different characteristics from
the time period preceding it, a new card must be submitted. New cards

of a particular type are submitted only if the data have changed from
the previous hour.

Note that every card, except the title, or header card, uses the
first two columns of the computer card for the Card Types Number 01-16.
Enter all numbers on the cards so that they are right justified; that
is, if the entry has fewer digits than the number of columns provided,
the blank columns should be on the left of the field (a field is a
column or columns set aside to contain a particular piece of data).
Whenever the value to be entered is zero, either enter a 0 or leave the
field blank.
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Card Type # Card Description

Header Card identifies the date and title of each
computer run or simulation.

1 Run Description Card gives the number of Card Types 02-16
that must be read for a particular computer run or
simulation.

2 Link Description Card gives the characteristics of each

section of roadway on the base, including location,
number of lanes, capacity, speed limit, connections
(maximum 240).

3 Intersection Description Card describes the
characteristics of each intersection, including the links
it connects, traffic controls, and if signalized, the
signal's cycle, phase time, and phase capacity.

4 Zone Description Card divides the base into as many as 50
zones both on-base and bordering the base.

5 Demographic Variable Card gives the trip-producing char-
acteristics of each zone defined on Card Type 4, includ-
ing number of military and civilian employees, number of
houses, dormitory rooms, and parking lot capacity.

6 Trip Purpose Card assigns a percentage of the total trips
arriving in or leaving a zone during a specified time
period to a particular purpose based on the demographic
variable entered on Card Type 5. The user may choose to
omit the percentages called for on Card Type 6 and rely
on the PLUALU array given in Card Type 14 or on the
default PLUALU array in the computer program.

7 Gate Description Card gives the location and
characteristics of up to 10 gates, including links,

vehicle counts, and capacity.

8 Vehicle Count Card describes the traffic load on a
particular road or at a particular intersection.

9 Load Factor Card gives the average number of persons
riding in each type of vehicle.

10 Truck Route Card describes any routes assigned to trucks
from an entry gate to their destination on-base, and from
that destination to an exit gate.

11 Work Shift Count Card describes the arrival and departure
times of military and civilian employees on the base.
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12 Plot Option Card describes the plot (diagram of base
roadway with or without specified roadway traffic

conditions) to be produced, if the user wishes to specify
a different scale or other characteristic than one

contained in the model.

13 Calibration Factor Card is used to change the number of
vehicle trip productions and attractions for all zones,
to conform to whatever actual base data are available.

14 PLUALU (Production Land Use - Attraction Land Use) Array
Card is used when the PLUALU array contained in the

computer program is considered inappropriate to the base
being studied, or when the simulation being used is

particularly sensitive to land use.

15 Demographic Variable Name Card is used to change the

demographic variables assumed by the model.

16 Name List Data Card is used to convert yearly vehicle
miles and vehicle running "imes to hourly vehicle miles
and running times.

Header Card (no card type number)

The header card is simply a title card that identifies the computer

run being made. One header card is needed for each computer run. The

first six spaces on the coding sheet give the date of the data being

run. For example, if the data were collected on September 29, 1978 that

date would be entered as 780929, with the last two digits of the year
first, then the number of the month, and finally the day. The remaining

spaces may consist of any alphabetical or numerical characters as shown
in the following examples:

780929 Williams AFB, Peak (Payday) PM Rush 1600-1700

780929 Williams AFB, Peak (Payday) PM Rush 1600-1700 D&E Sts, 1-way

780929 Williams AFB, Twelve-Hour Summary Run

79036 Tyndall AFB, Non Peak Day AM Rush 0600-0800
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Card Type 1 - Run Description Card

For every time period to be modeled, complete one Card Type I.
This card tells the computer how many of each card type it must read in
order to perform a particular task. Because it is necessary to
determine how many of each of the other cards will be needed, complete
Card Types 02-16 before filling in the header card and Card Type 1. If
the data for a particular card type do not change for subsequent time

periods in that computer run, that card type's columns should be left
blank on subsequent Cards Type 1.

Coding Instructions - Card Type 1

Co lumn Possible
Space(s) Description No. of Cards

1-2 Card type number 01

3-6 Number of Cards Type 2 - Link Description Up to 240
Cards. One Card Type 2 must be completed
for each link in the network, up to a maxi-
mum of 240 links. Therefore, the user may
have as many as, but no more than, 240 Cards
Type 2.

7-10 Number of Cards Type 3 - Intersection 1-70

Description Cards: One Card Type 3 must be
completed for each intersection in the

network, up to a maximum of 70.

11-14 Number of Cards Type 4 - Zone Description 1-50

Cards. One Card Type 4 must be completed
for each zone. The program can accommodate

up to, but no more than 50 zones.

15-18 Number of Cards Type 5 - Demographic 1-50

Variables: One Card Type 5 should be com-
pleted to describe the demographic variables

for each of the zones for which a Card Type 4
was completed.

19-22 Number of Cards Type 6 - Trip Purpose Coef- 1-15
ficients: One card is completed for each
trip purpose. For a list of these, see the
instructions for Card Type 6.
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Column Possible
Space(s) Description No. of Cards

23-26 Number of Cards Type 7 - Gate Description card: 1-10

One Card Type 7 is completed for each gate
through which vehicles can enter or leave the
base. No more than 10 gates may be included
in the computer analysis, so the number of
cards equals the number of gates for a maximum
of 10 cards.

27-30 Number of Cards Type 8 - Vehicle Count Card: up to 70
This is an optional card, which may or may not
be used for a particular computer run. When
used, one card is needed for every four links
describing an intersection.

31-34 Number of Cards Type 9 - Load Factor Card: at least I
There can be one load factor card for each
hour that will be simulated. There must be
a Card Type 9 for the first hour the user
wishes to simulate.

35-38 Number of Cards Type 10 - Truck Route Card: 0-4
From two to four cards may be used to describe
a truck route.

39-42 Number of Cards Type 11 - Work Shift Count Card: 4-24
These cards describe employee arrivals and
departures during the morning and evening rush
hours. Each card can cover either arrivals or de-
partures during one 15-minute period for up to 18
zones. If there are more than 18 and fewer than
37 zones on and bordering the base, two cards will
be needed for each 15-minute time period (8 cards).
If there are more than 36 zones, three cards will
be needed for each time segment (a maximum of 12
cards for arrivals and 12 cards for departures).

43 If the user wishes to have the computer read a 0-1
Plot Options Card (Card Type 12), a I should be
entered in this column; if no plot is desired,
a 0 is entered or the column is left blank.

44 If the user wishes to use the calibration option 0-I
and enter a Card Type 13, a 1 is entered in this
column. If not, a 0 is entered.

45 The number of PLUALU array cards (Card Type 14) 0,7
to be read: Seven cards are required to enter a
PLUALU array.
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Column Possible
Space(s) Description No. of Cards

46 Number of Demographic Variable Name Cards (Card 0-1

Type 15) to be read.

47 Number of Name List Data Cards (Card Type 16) to 0-9
be read.

48-51 The hour of the day being simulated: Use military
notation, e.g., 8 a.m. is 0800, noon is 1200, 1-2400
5:00 p.m. is 1700, 10:00 p.m. is 2200, etc.

52-54 Day of the week being simulated: 1 is Sunday, 1-7

2 is Monday, etc.

55-59 The duration of the time period being simulated, 900-86,400
in seconds.

Time (TP) in Seconds

Hours Minutes = Seconds
0 15 900
0 30 1,800
0 45 2,700
1 -- 3,600

3 -- 10,800
8 -- 28,800

12 -- 43,200

24 -- 86,400

60-64 The total number of person-trips generated on 0-99,999
the base during the specified time period: These
include trips made by persons between zones on

the base and trips made by persons moving from
an on-base to an off-base zone. If no number is
entered in these columns, the trip purpose coef-
ficients are used to generate the number of

person-trips. The computer symbol is TOTGEN for
total generations.

65-69 The total number of persons attracted to on-base 0-99,999
zones during the specified time period, either
from another zone on-base or from an off-base zone

to an on-base zone. Again, if these columns
are left blank, the trip purpose coefficients are
used to generate person-trips. The computer symbol
is TOTATT for total attractions.

Note that the number of trips made entirely on-base
is the difference between gate counts (in persons)
and TOTATT or TOTGEN.
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Column(s) Description Possible Values

70 The exponent of internal travel time. 1, 2, 3

71 The exponent of travel time. 1, 2

72 Enter the number representing the minimum 0-6
level of service (congestion level) on links to
be hatch-marked on the plot; for example:

For Level
Enter of Service

0 All levels of traffic
I A Free flow of traffic - low °solume and

high speed, little or no delay.
2 B Stable flow of traffic - reasonable

speed reduction and few traffic restric-
tions.

3 C Stable flow of traffic - a relatively
satisfactory operating speed is still
obtained.

4 D Unstable flow of traffic - only tolerable

operating speeds.
5 E Unstable flow of traffic - low operating

speeds, and street volumes at or near the
capacity.

6 F Forced flow of traffic - speeds reduced

substantially and stoppages occurring.

73 Plot options. 0-4
Enter Type of Plot

0 no plot
1 hourly plot
2 summary plot
3 summary plus hourly plot
4 accumulate summary plot data

74 Smoothing Option: Only one smoothing option may 0-3
be entered for any one run. The smoothing function
is defined and described in the program documen-
tation of subroutine SMOOTH

Enter Smoothing Operation
0 No smoothing
1 Smooth trips toward gate counts (or use cali-

bration factors if they have been read in)
2 Smooth toward external trip summaries
3 Smooth toward internal trip summaries

75 Tells the computer whether the user wants 15-minute 0-3

or hourly iterations:
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Column(s) Description Possible Values

Enter
0 Hourly iterations (or leave blank)
1 15-minute iterations
2 15-minute shift counts without gate counts
3 Both 15-minute shift counts and gate counts

76 Minimum run time flag: This gives the user the 0, 1, 9
option to make the program run faster by omitting
some computations.

Enter
0 for all vehicles to be routed between

specified origin and destination zones

(this gives the most accurate results).

I for any trip demand with fewer than 0.1
vehicle routed to a higher demand zone
(faster, but less accurate).

9 for routing all trip demand of less
than 0.9 vehicle to a higher demand
zone (fastest, least accurate).

77-80 Output options.

77 AQAM output option, which causes a file to be written 0-2

for later input to the AQAM model (extrapolates
hourly data to a year's emissions)

Enter
0 No file

1 Summary file
2 Summary of all runs

78 Printout of a trip purpose table: 0-2

Enter
0 No table
1 Printout of person trip purpose table
2 Person trip purpose table adjusted by shift and

gate count

79 Printout origin-destination (O-D) table. 0-7
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Enter
0 No table

1 Person O-D table
2 Persons riding in civilian vehicles O-D table

3 Combination of 1 and 2
4 Persons riding in military vehicles O-D table.
5 Combination of I and 4
6 Combination of 2 and 4
7 Combination of 1, 2 and 4

Column(s) Description Possible Values

80 Printout of counts of vehicles by type on all links 0-7

Enter
0 No printout
1 Origin to gate and gate to destination trips

+ modal split load factors
2 Origin to gate and gate to destination trips

calibrated
3 1+2
4 Assignment counts and times
5 1+4
6 2+4
7 1+2+4

An example of the Type I cards that might be prepared for a morning rush

hour is shown in Figure 31. Figure 32 is the coding form to be used in

collecting data on Card Type 1.

62

_ _ _ _. . ... .



EXAMPLE:

If the user planined to simulate rlse traffic flow doing the morning rush hour 0600 0900 on a
Fr(day, three run description cards would be needed.

BAT I NPU CDNG F- CAFIO TYPE I RUN DESCFHiP1 ION

11 .3 5 T11

_ L

Al the-ol elbldCr ye1i h is w oun . th saeotut ol

0700 three newA~ Cards Type 11ms e editftecmuerfrecho hs hus

Athe woul bel lastbelendicared Typ olins the fis-51 clms.adtesaeotut ol

FIGURE 31. EXAMPLE -CARD TYPE 1: RUN DESCRIPTION
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Card Type 2 - Link Description Card

Each Card Type 2 describes one link in the traffic network on the base.
No more than 240 links can be so described. If the base being modeled has
more than 240 links, some of the minor, less-traveled roadways should have
been omitted from the link system as directed in Task 2, Section II.

To complete the coding sheet for Card Type 2 as shown in Figure 33, use
Map #1, which was completed in Task 2 of Section II and on which link numbers;
x, y coordinates; traffic controls; and speed limits were noted.

EXAMPLE:

If there are one-way streets on the base, or if for some other reason a link number was
omitted, a dummy card for that link must be filled out as shown here.

BATS INPUT COOING FORM - CARD TYPE 2 LINK DESCRIPTION

I r I-NCAEMEN S 1O tflj
LINKNO OC NEN CO NNE S C SOIN SCALE OF XY xv COO.(,ITNATES

,/, ES .... n SC,7,ib,,&LL , 7,O , AC OR ,,o /,LL o a ,AACT ,PE TITA , . ,TVT X11 OO ,£ ... *Y , , . ... .. v ....

No ... . .... 4..J. ... .. ICL4 4. A.. i to I - . L.L.f..T CO... E..S. .. . .

FIGURE 33. EXAMPLE- CARD TYPE 2: LINK DESCRIPTION

Coding Instructions for Card Type 2

Column(s) Description Possible Values

1-2 Card type number. 02

3-5 Link Number (1-240): Number in order from link 1-240
number 1 to the total number of links defined on
the scaled map. Do not skip any link numbers.
Numbers must be consecutive as shown in Figure 33.

6-10 Number of lanes in the link: This will be used to 1-8
compute link capacity if no capacity is specified
on this card.

For an explanation of x and y coordinates, see Task 2.
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Column(s) Description Possible Values

11-15 The last five digits of the x-coordinate of
northernmost or easternmost end point of the link.

16-20 The last five digits of the y-coordinate of
northernmost or easternmost end point of the link.

21-25 The last five digits of the x-coordinate of
southernmost or westernmost end point of the link.

26-30 The last five digits of the y-coordinate of
southernmost or westernmost end point of the link.

31-35 Link or intersection capacity is the maximum number 1,200-
of vehicles that can flow through a street or inter-
section in an hour. The base civil engineer may
provide estimates of capacity. (If these columns are
left blank, default values of 1,200 vehicles/lane for
speeds less than 50 mph and 1,800 vehicles/lane for
speeds greater than 50 mph will be used).

36-40 Speed limit in miles per hour. 5-55

41-45 The number of the link to which this link is 1-240
connected at the northern x-y coordinate, going
straight ahead. Figure 34 illustrates how to fill
in columns 41-55.

EXAMPLES:

If the link number entered in columns 3-5 is 40, 42 41
columns 41-45 would be 36
columns 46-50 would be 38 - 39 35
columns 51-55 would be 41 - 40 36

If the link number entered in columns 3-5 is 37, 38 37
columns 41-45 would be 41
columns 46-50 would be 36
columns 51-55 would be 39

FIGURE 34. RECORDING LINK CONNECTIONS
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Column(s) Description Possible Values

46-50 The number of the link to which this link is 1-240
connected at the northern x-y coordinate, turning
right.

51-55 The number of the link to which this link is 1-240
connected at the northern x-y coordinate, turning
left.

Note: If one of the links in Columns 41-55 does
not exist, those columns are simply left blank,
or a zero would be entered as shown in Figure
35. For example, if the link ends in a T inter-
section, there would be no connecting link
allowing a vehicle to continue straight ahead,
and so Columns 41-45 would be left blank.

56-60 Emission height: This must be specified for elevated 0
links. If the link is on relatively flat terrain, a
height of zero is normally used.

61-70 Scale of x-y coordinates: This converts the x-y

coordinates of the link end points from map units
to meters.

Enter If map was read to:
Nothing In meters

0.1 To nearest 10 meters
0.30478 In feet
121.912 In inches and was scaled so that one inch equalled

400 feet (0" = 400').

71-80 Increments to the x-y coordinates in kilometers. An

optional additive factor used to convert coordinates to
UTM coordinates.

When the Cards Type 2 (see Figure 36) have been completed, the user
runs the NETINT subprogram. NETINT instructions are in the model
documentation. NETINT numbers all of the intersections and lists the
toad links that define them. At this point, the user should compare the
computer printout with the scaled map of the base to check its
accuracy. Any errors should be corrected on Cards Type 2 and the NETINT
program rerun before Cards Type 3 are completed.
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EXAMPLE:

If an artificial link was created to represent a curved or angled road as that shown here.
the artificial links should entered on Card Type 2 like this:

1 B St

1 2 BSt.
3

4

BATS INPUT COOING FORM -CARD TYPE 2: LINK DESCRIPTION

L,13 AO St.

ISO LANiS A ((J (MO ) N i X,4 CLJOut V COOii5 CAPACTV S iEED STRAIOCST AiGcur LEFT CEuGHT CLORMOINAIES xcCOL LOM

2 N=- e.,t ,/'5M *F, *, , * i ,,,, V a f,, ,,jl~ .', ,,4 , ,,!r% O ,tt , !E0 , f, , e , , I rItN rf.

.Li.J- L A L UUA'U.i L . .. i .L. 4.L4 i LS [ ..... . LD.. .. .

8 rB St.

Thete cardt will result in a computer

sketch: Frst Stt.

produced plot that resembles this

FIGURE 35 RECORDING LINKS FOR CURVED OR ANGLED ROAD
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Card Type 3 - Intersection Description Card

Each Card Type 3 describes an intersection. Intersections are numbered

consecutively from 1 to 70 following the link-numbering sequence. Each

intersection is defined by the links that meet at that intersection, that is,

by the approach link numbers rather than the exit link numbers (see Figure 37).

EXAMPLES:

(1) Tris intersection would be defined as follows: t
58 57

North approach link = 58

East approach link = 39 - 201 39

South approach link 59 - 202 40

West approach link 202 60 59

(2) If the intersection consisted of fewer than four

links, like this T intersection:

it would be defined

North approach link 60 60 59
East approach link = 41

South approach link = 0 205 41

West approach link 206 - 206 42

with zero designating the nonexistent link.

(3) If there is a Y intersection like this one
wt'ere two of the links are neither directly
norih and south or east and west, the
intersection could be defined as follows:

North approach link =  0
East approach link = 0

South approach link 
=  6

West approach link 4

FIGURE 37. DEFINING INTERSECTIONS

Note that the links are always listed in clockwise order beginning with

the northern link, and that the defining link is the one taken by vehicles

going toward the intersection being described, rather than away from it.
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For each intersecLion, the type of traffic control being used must
be e-,ered on Card Type 3 (see Figure 38). The codes for each type of

traffic control are listed and defined in Table 12. The intersection
and link numbers, and the typt: of traffic control at each are noted on

map number one. For nonsignalized intersections, complete columns
1-30. The information needed to complete columns 31-75 for signalized
intersections was recorded on Signalized Intersection Data Collection
Sheets in Task 2, Step 4.

Coding Instructions for Card Type 3

Column(s) Description Possible Values

For all intersections:

1-2 Card type number. 03

3-5 Intersection Number from 1 to a maximum of 70: 1-70
Enter from NETINT listing or from map if inter-
sections were numbered manually.

6-10 North approach link number from NETINT listing 1-240

or map.

11-15 East approach link number from NETINT listing 1-240
or map.

16-20 South approach link number from NETINT listing 1-240
or map.

21-25 West approach link number from NETINT listing 1-240
or map.

26-30 Type of traffic control at the intersection. -2-+5

Codes are explained in Table 12.
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TABLE 12. INTERSECTION TRAFFIC CONTROLS

Symbol
On Map Code Definition

S or Y -2 4-way stop signs--All four links have stop signs.

S or Y -2 3-way stop signs--A T-intersection, all three links have

stop signs.

S or Y -1 2-way stop signs--The street with the larger volume has
no traffic control for its two links, while the cross
street's links are controlled by stop signs.

S or Y -1 1-way stop--One link, probably in a T-intersection, is

controlled by a stop sign.

None 0 No traffic controls on any of the approach links.

0 1 Fixed-time traffic signal controls traffic in both
directions.

0 2 Vehicle-actuated (VA) signal control and possibly separate

left-turn phase.

o 3 VA signal control with separate phases, for example north

approach traffic may be able to go left as well as
straight without crossing south approach traffic because
south approach traffic would have a red light.

0 4 Combination of signal controls 2 and 3 above--type 2

control on the north-south road, type 3 control on the
east-west road.

0 5 Combination of signal controls 2 and 3 above, but reversed
from Code 4, with type 3 control on the north-south road

and type 2 control on the east-west road.
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Column(s) Description Possible Values

For Signalized Intersections Only:

31-35 If the intersection is signalized, enter 20-200
the cycle time in seconds (the total time
from one green light to the next green
light on that same approach). The timing
should be available from the Civil Engineering
Office.

36-39 The minimum phase time (length of green light), 10-180

in seconds on the north-south roadway.
If there is a type 3 control approach, enter

the minimum phase time of the north approach.

40-43 The minimum phase time in seconds on the east- 10-180

west roadway. If there is a type 3 control
approach, enter the minimum phase time of the
west approach.

44-47 Left turn minimum signal time in seconds on the 10-180

north-south roadway, if any. If there is no
left turn signal and left turns are made through
opposing traffic during Phase I, enter a zero.
If a type 3 control approach enter the minimum

phase time of the south approach.

48-51 Left turn minimum signal time in seconds on the 10-180

east-west roadway, if any. If there is no left
turn signal and left turns are made through

opposing traffic during Phase I, enter a zero.
If this is a type 3 control approach, enter the
minimum phase time for the west approach.

52-55 Amount of amber time. This can either be 3-5
ascertained in the field, or be supplied by
the traffic engineer with jurisdiction over

signaling.

56-75 For a signalized intersection, these columns
may be used to specify the capacity

of each of the four approaches to the
intersection (the number of vehicles that can
move through the intersection during 1 hour of

green signal time). If these are left blank,
the computer program will determine the capacity,

provided a signal type was entered in columns 26-30
an this card.
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Card Type 4 - Zone Description

Complete this card type using the map on which zones were outlined
and numbered. Street or parking lot counts (see Tasks 7c and 7d, Tables
9 and 10), together with Military Vehicle Counts made for Task 7e, can
be used as the basis for computing the percentages of each type of
vehicle to be associated with a zone. Be sure to include heavy duty
truck counts in zones that generate heavy duty truck traffic, such as
the BX and commissary. For the exterior zones, use the average of the
total number of vehicles of each type recorded on the base.

Coding Instructions - Card Type 4

Column(s) Description Possible Values

1-2 Card type number. 04

3-4 Zone designation: Zones exterior to the base 1-50
must be listed first, and are represented by or
two letters. For example, PH could be used to AA-ZZ

designate Phoenix, ME for Mesa, CH for Chandler,
and so on. Zones interior to the base are
listed in numerical order. The total number
of zones, interior plus exterior, cannot exceed 50.

5-16 Percentage of civilian vehicles of each type 0-99
parked in the zone using parking lot counts
from Task 7c.

Column
5-6 LDV (light-duty vehicles, cars)
7-8 LDTI (light-duty trucks, under 6,000 lb)
9-10 LDT2 (light-duty trucks, 6,000-8,500 lb)
11-12 HDT (heavy-duty trucks)
13-14 HDD (heavy-duty diesels)
15-16 MOT (motorcycles)

These percentages should add to approximately

100%. (If there are bicycles parked in the
zone, the percentages will add to less than
100.) Leave these spaces and 17-28 blank on the
exterior zone cards until the interior zones are
completed. For exterior zones, add up all the
vehicles of each type for all zones, figure the
percentage of each, and use that average for all
external zones
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Column(s) Description Possible Values

17-28 Percentages of military vehicles of each type 0-99
located in each zone, from the BLIS Report
(see Tasks I and 7e).

Column
17-18 LDV (light-duty vehicles, cars)
19-20 LDTl (light-duty trucks, under 6,000 lb)
21-22 LDT2 (light-duty trucks, 6,000-8,500 lb)
23-24 HDT (heavy-duty trucks)
25-26 HDD (heavy-duty diesels)
27-28 MOT (motorcycles)

29-30 Number of buses arriving in or leaving the zone 0-99
during a time period, if any.

31-32 The number of links that define each zone. 3-12
There may be as many as 12. This number should
be filled in after completing columns 33-80.

33-80 The identifying numbers of the links related to 1-240
a zone (see Figure 39):

For internal zones: The first link numbers
entered should be those that outline the
zone. Each of these links should be followed
by the link to which it is connected. The
last of these outlining links should be
connected to the first link entered.

For external zones: The links an which
vehicles travel from an external zone to
enter the base should be entered first,
followed by the links by which vehicles leave
the base to travel to an external zone.

Negative link numbers: If a link borders a
zone, but does not provide access to it (into
a parking lot, alley, or driveway, for example),
it is entered as a negative link number.

If additional space remains in the field after
the zone is outlined, enter the numbers of any
other bordering links from which vehicles can
enter (access) the zone. If the number of
bordering links is more than 12, links should
be entered on the coding form (Figure 40) in
this order:

o Bordering links that define the zone.
o Interior links (links inside the zone,

if any).
o Other links that both border and allow

access to the zone.
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EXAMPLE:

zone was already identitied as -226, and 22b do-as not have a ve Imle
access to the interior of the zone.

11 95

BAS NPT OON FRM CAONyE 4ZN ECITO

-93

BASIUE 39.GFOMCDTP ZONE DESCRIPTIONML
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Card Type 5 - Demographic Variables

Demographic variables characterize a zone's population. They
indicate vehicle trips beginning or ending in a zone in which they
occur. Some examples of useful demographic variables are the number of
houses, number of employees, retail sales data, parking lot capacity, or
n,,mber of seats in a theater. Such variables can produce 15 general
types of vehicle trips going from one type of activity to another .g.,
example, from home to work (HOME-WORK). During a given time period, a
zone can produce one, several, or none of the possible trip types.

One card type 5 is required for each Card Type 4.

Coding Instructions - Card Type 5

Column(s) Description Possible
Values

1-2 Card type number. 05

3-4 Zone identification number. 1-50

5 Zone's principal land use. Obtain code
number from the land-use map. 1-7

1 = Housing

2 = Industrial

3 = Shopping
4 = Service/Recreation
5 = All external zones
6 = Administrative
7 = Flight line

6-9 External zone: travel time in seconds to up to 9,999
or from the zone to the first bordering
link that was assigned a link number.

Internal zone: parking capacity (number 0-9,999
of parking stalls from parking lot maps).

10-13 External zone: alternate travel time in up to -9,999
seconds to or from all bordering links other
than the time entered in columns 6-9.

Internal zone: number of parked vehicles 0-9,999
in the zone at the start of the time period
being simulated (from parking lot counts)
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Column(s) Description Possible Values

14-80 Demographic VariableValues:
Using Table 6, Work Trip Data Collection Form 0-99,999
(Task 5), and Table 7, Nonwork Trip Data
Collection Form (Task 6), from qection II,
enter the number of employees, housing units,
trips, or vehicles located in each zone in the
appropriate column on Card Type 5 (see Figure 41).
If none exist in a particular zone, leave the
columns blank.

Index Demographic Variable

14-20 1 f Military employees
21-27 2 = Civilian employees
28-34 3 = Total number of houses occupied by AFB

employees
35-41 4 = Dormitory rooms occupied by AFB employees
42-48 5 = Food service employees
49-55 6 = Commercial employees
56-62 7 Hospital employees
63-69 8 Service/recreation employees
70-73 9 = Number of military vehicles
74-80 10 = Military vehicles miles per year

If the BX and the commissary are located in the same
zone, do not enter the total number of employees for
both. Deduct the number of workers from the store
with the smaller total number of employees from the
total for the zone.

Information on number of military vehicles and
their yearly mileage is found in the BLIS Report
"Military Vehicle Utilization." (See Task 1, Section
II.) If this is not available, columns 70-80 may be
left blank.
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Card Type 6 - Trip Purpose Card

The trip purpose card indicates those trips generated to or from
all zones for each trip purpose. The user may specify as many as 15
trip purposes on Card Type 6 (see Figure 42), as follows:

o Both ends of trips may be generated by entering at least two
demographic variable indices from Card Type 5 and production
and attraction coefficients for them. If the first land use
entered is 0, all land uses will be used to generate trips for
any demographic variables entered on Card Type 6.

" To generate one erd of the trip using Card Type 6 while the

other end is generated by default, at least one land use, one
demographic variable index from Card Type 5, and one set of
production and attraction coefficients must be entered on Card
Type 6. The other end of each trip will then be generated by
default.

" If both trip ends are to be generated by default, a Card Type
6 must be prepared which has a land use entered in column 16.
However, in this case, the columns indicating demographic
variables and coefficients are left blank.

Coding Instructions - Card Type 6

Column(s) Description Possible Values

1-2 Card type number. 06

3-12 Alphabetic trip purpose name, e.g., HOME-WORK:
Note that the first trip purpose is always
HOME-WORK or WORK-HOME even if there are no
trips generated. It is not necessary to enter
both the origin and destination land uses of a
trip except in the case of HOME-WORK. This field
should be left justified, i.e., any blank columns
in the field should be on the right
end of the field.

13-14 Percent of cold-start vehicles in external 0-99
zones, from the following tabulation.

Land Use Percent of
Origin of Trip Number Cold Starts
HOME 1 99
INDUSTRIAL 2 50
SHOP 3 10
SERVICE/REC 4 10
EXTERNAL 5 01
ADMIN 6 50
FLT LINE 7 50



Column(s) Description Possible Values

15-16 Percent of -old-start vehicles for internal 0-99
zones, as shown above.

17 Land use code number for generating (produc-
ing or attracting) trips, by code number. 1-7

0 = All land uses
1 = Housing

2 = Industrial
3 = Shopping
4 = Service/Recreation
5 = External
6 = Administrative
7 = Flight line

18-19 Demographic Variable number from Cards Type 5. 1-10
This number will be multiplied by the produc-

tion and attraction coefficients (columns 20-31)
to generate trips.

20-25 Production coefficient--this value, multiplied
by its demographic variable, equals the number
of trip productions from all land-use zones of

this type for the time period being simulated.
If other data are insufficient to derive coeffi-
cients for a particular base, the following table
which summarizes the trips made to and from acti-

vities on a typical base, may be used for both the
production and the attraction coefficients.

PRODUCTION/ATTRACTION COEFFICIENTS

Time Food Service Shopping Hospital Service/Recrea-

Period Employees Employees Employees tion Employees

0000-
0024 15 21 2.76 37

0600 0.89 .... 0.1

0700 1.137 0.5 0.24 0.64

0800 0.73 0.93 0.34 2.21
0900 0.87 1.27 0.28 2.19

1000 1.09 2.13 0.28 2.39

1100 1.68 2.23 0.1 4.9
1200 2.04 2.96 0.08 5.13
1300 0.74 2.83 0.34 3.49

1400 0.66 2.06 0.34 5.07

1500 1.19 2.02 0.28 4.6
1600 0.98 2.47 0.23 2.07
1700 0.72 1.15 0.09 1.92
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This table summarizes the trips made to and from
activities on the bases s'udied during the develop-
ment of the BATS model.

26-31 Attractions coefficient--this value, multiplied
by its demographic variable, equals the number

of trips attracted to all land-use zones of this
type for the time period being simulated.

Note: The same types of information (land use, demographic variable,

production and attraction coefficients) required in columns 17 through 31
occur three times on each Card Type 6 (Figure 42):

Co lumns Description
32 47 62 Land use*

33-34 48-49 63-64 Demographic variable +

35-40 50-55 65-70 Production coefficients
41-46 56-61 71-76 Attraction coefficients

*if more than one land use is specified on Card Type 6, only those zones

with those land uses will have any trips produced or attracted. If only one
land use is specified, the other end of each trip will be assigned by default.

+If no demographic variable index from Card Type 5 is entered, both ends of

trips will be generated by default.
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Card Type 7 -Gate Description

Each gate providing entrance to or exit from a facility must be
described on a Card Type 7. Using the scaled map, number the gates
consecutively from 1 to 10. If a base has more than ten gates, omit
those gates that have the smallest volume of traffic; refer to gate
counts if necessary (Task 7a). Each gate is defined by the link(s) that
pass through it (see Figure 43). If a gate is one-way entering the
base, the link number would be entered in columns 11-15, while columns
6-10 would be left blank. if the gate is one-way exiting the base, the
link number would be entered in columns 6-10, while 11-15 would be left
blank. Figure 44 is the coding form to be used in collecting data for
Card Type 7.

EXAMPLE:

The only gate on one of the sample bases looks like this:

Thus, the gate would he numbered Gate # 1, and be defined by its
exit link, 171 anti its iertiraric± link 172,

BATS INPUT COOING FORM - CARD TYPE 7 GATE DESCRIPTION

TOTAL. MUMBEI i IT :i . 1YEHI:x:s ISMINUT_ETrING GATE COUNTS6 IS MINUTE ENTERING GATE COUNTS HORLY HORL

3m. N.1. fII1 ETRN 01 L. -3J 3016 .I...LLL 001 15..-3L 30-6 L.-6 O O A C AI A C

44

I-U _L+A4Jf.A-LIL -UjLL L V .L-LA4 A, I- 4. 4L . LL.J4 .LAA -A- L.. A.

FIGURE 43. GATE DESCRIPTION EXAMPLE

Twelve cards of Type 7 are needed for each gate, one card for every hour
from 0600 to 1700.
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Coding Instructions - Card Type 7

Column(s) Description Possible Values

1-2 Card type number. 07

3-5 Gate number (ten-gate maximum). 1-10

6-10 Exit link number (from scaled map). 1-240

11-15 Entrance link number (from scaled map). 1-240

16-20 Total number of vehicles exiting through 0-99,999
the gate during the hour (from Task 7a).

21-25 Total number of vehicles entering through 0-99,999
the gate during the hour (from Task 7a).

26-45 Fifteen-minute exiting gate counts if 0-99,999
available. If not leave these columns
blank.

Vehicles exiting through gate during:

26-30 First 15-minute period, such as 0800-0815

31-35 Second 15-minute period, such as 0815-0830

36-40 Third 15-minute period, such as 0830-0845

41-45 Fourth 15-minute period, such as 0845-0900

46-65 The same information for entering vehicles as 0-99,999
given for exiting vehicles in columns 26-45.

66-70 The time of the day based on a 24-hour clock. 0100-2400
For most uses of the model, one card should
be completed for each gate for each of 12 hours
from 0600 to 1700.

Hour of Day (HOD) Hour of Day (HOD)
Civilian Military Civilian Military
I am 0100 1 pm 1300
2 am 0200 2 pm 1400
3 am 0300 3 pm 1500
4 am 0400 4 pm 1600
5 am 0500 5 pm 1700
6 am 0600 6 pm 1800
7 am 0700 7 pm 1900
8 am 0800 8 pm 2000
9 am 0900 9 pm 2100
loam 1000 lOpm 2200
1Ham 1100 l1pm 2300
12am 1200 12pm 2400
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71-75 The maximum hourly exit capacity of the gate, 0-99,999

if known, should be entered on the first of
the 12 cards for the gate, the 0600 card.
If these columns are left blank, capacity re-
striction will not be modelled.

76-80 The maximum number of vehicles that can enter 0-99,999
through the gate in one hour, if known.
If these columns are left blank capacity re-
striction will not be modelled.

Card Type 8 - Vehicle Counts (Optional Card)

This card, simulates movement of traffic through off-base intersections.
It is used to specify nonbase-destined vehicles on the off-base street network
to account for traffic passing through the major off-base intersections to aid
in predicting congestion outside base entrances. It is also required if BATS
is to produce input to AQAM. Each card can be used to describe one
intersection of up to four links.

Street counts performed by the city, county, or state department of
transportation, should be used in conjunction with gate counts. Use whatever
actual count data is available and then, based on logical assumptions,
estimate the missing data as shown in Figure 45.

EXAMPLE: N

MAJOR ROUTE
TO MAIN OFF BASE

RESIDENTIAL AREAS

It 3,000 vehicles were counted traveling
south on link # 1, and during the same

period 2,000 vehicles were counted 2
entering the base via link # 8, it can be
assumed that most of the remaining (A ITF

1,000 vehicles turned right on to link # 5 - H
rather than proceeding straight. If for ALTF RNAT At H AS
example, 90 card were recorded traveling ROUTE TO MAJOR 4
north on link #4, you may reasonably RESIDENTIAL 3
assume that a similar number went south AREAS
on link #3 and you assign the remainder
(910) to link #5,

MINOR
ROUTE

FIGURE 45. ESTIMATING VEHICLE COUNTS
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Coding Instructions - Card Type 8

Column(s) Description Possible Values

1-2 Card Type number. 08

3-5 The north approach link number. 1-240

6-10 Number of vehicles travelling south on 0-99,999

the north approach to the intersection.

11-15 Number of vehicles turning right (west) 0-99,999

on the north approach.

16-20 Number of vehicles turning left (east) 0-99,999

on the north approach.

21-25 The east approach link number. 1-240

26-30 Number of east approach vehicles travelling 0-99,999

straight (west).

31-35 Number of east approach vehicles turning right 0-99,999

(north).

36-40 Number of east approach vehicles turning left 0-99,999

(south).

41-45 South approach link number. 1-240

46-50 Number of south approach vehicles travelling 0-99,999

straight (north).

51-55 Number of south approach vehicles turning right 0-99,999

(east).

56-60 Number of south approach vehicles turning left 0-99,999

(west).

61-65 West approach link number. 1-240

66-70 Number of west approach vehicles travelling 0-99,999

straight.

71-75 Number of west approach vehicles turning right 0-99,999

(south).

76-80 Number of west approach vehicles turning left 0-99,999
(north).

Data should be collected in the format shown in Figure 46.
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Card Type 9 - Load Factors

Load factors (the automobile occupancy rate) are simply the average
number of persons riding in the various types of vehicles operating on a
base. The load factor should be determined and entered for each type of
military and civilian vehicle traveling on-base. It could remain
constant for all vehicles throughout the day. Howevier, passenger car
occupancy is likely to be higher during the lunchtime period from
approximately 1130 to 1330.

Vehicle load factors can be determined by making head counts at the
same time gate or roadway counts are made. Divide the total number of
vehicle occupants by the total number of vehicles to give the load
factor.

The work shift rush hour load factor can be determined by taking
the number of persons working on the base, subtracting the number of
persons who work on-base and live on-base, and then dividing by the
number of vehicles that enter the base each day during the morning rush
hour.

EXAMPLE:

6,000 work on-base
-1,500 work and live on-base

4,500 work on-base, live off-base; 3,700 vehicles arrive on-base
during morning rush hour

Load Factor - 4,500 t 3,700 = 1.2

At a sample base, 2,848 employees arrive at work between 0600 and 0900.
The "Community Pac o' Facs," published by the base, indicates that 31%
of base employees or 883 live on base (2,848 x 0.31 - 883). Therefore,
2,848 - 883 = 1,965 employees arrive at work from off-base between 0600
and 0900. Gate counts showed 1,607 vehicles arriving during that time.
Thus, the average occupancy or load factor is 1.22 persons (1,965
divided by 1,607 = 1.22) per car during the morning rush hour.

A head and vehicle count from 1100 to 1300 resulted in 4,170
persons and 3,252 vehicles, or a 1.28 (4,170 divided by 3,252 - 1.28)
occupancy rate (load factor) during the noon hours. All bicycles, and
most motorcycles and heavy duty trucks will tend to have one occupant
per vehicle or a load factor of 1.0. Bus load factors indicate the
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average ridership on any bus service. If this space is left blank on

the computer card, the BATS model will compute the bus ridership based
on the time required (including average wait) to get from one zone to
another. Figure 47 shows how load factor cards for 1100 and 0600 might
be completed. Figure 48 is the blank coding form on which the data may

be collected.

EXAMPLE-

BATS INPUT CODING FORM CAHU TYPE 9 LOAD FACTOHS

3 CIVILIAN "HICLE LOAD FACTORS WAILIIAY It-tCLE LOAD 1*.CT15 us

O - -- ~ -LOAD TIME

S LIY Lltl LO2 HO0T 0DD MUI LDO LDII LDT2 ROT H10 SlOT FADCTOR OF DAY

IlL' ~ ~ ~ ~ ~ ~ ~ I g.
1

.Y~ ./.L .L .IY .LTA .i .. L~ .i4 Lt 4 LL 4  4

. ..L j. .L A. ..4. A .LJ ...J..... . 4 .4L 4J t--4 .AV.. ..LL ~ .L -J ..I..... ..4 .4...... ...
S .A... I ... .... LL .L L L... . . ..... . ... ..4...- 4.I4 .. L4 L.A... A4...A A-L......A . . 4A.L. .. 4... J.., 1 ...... A.

FIGURE 47. COMPLETING THE LOAD FACTORS CODING FORM

Coding Instructions - Card Type 9

Column(s) Description Possible Values

1-2 Card type number. 09

3-32 Civilian Vehicle Load Factors 1.0-99.0

3-7 Passenger vehicles (LDV).

8-12 Light-duty truck, 0-6,000 lb (LDTI).
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Column(s) Description Possible Values

13-17 Light-duty truck, 6,000-8,500 lb (LDT2).

18-22 Heavy-duty truck (HDT).

23-27 Heavy duty diesel truck (HDD).

28-32 Motorcycle (MOT).

33-62 Military Vehicle Load Factors 1.0-99.0

33-37 Light-duty passenger vehicles (LDV).

38-42 Light-duty trucks, 0-6,000 lb (LDTI).

43-47 Light-duty trucks, 6,000-8,500 lb (LDT2).

48-52 Heavy-duty trucks (HDT).

53-57 Heavy-duty diesel trucks (HDD).

58-62 Bus load factor.

68-72 Time of day in military time.
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Card Type 10 - Truck Route(s)

This card describes the base truck routes. On the sample base,

there ia only one gate and only one truck route going from the gate to
the loading docks. The BX and commissary are along the same route. The

Civil Engineering Office should be able to identify assigned truck
routes.

Using the map on which the road links have been numbered, use the

first Card Type 10, Columns 8-80, to specify a truck route from the gate
to the destination, beginning with the gate entrance link (in Figure 49
below, 172) and ending with the loading dock link (44).

The route from the dock to the gate is described by giving the

entrance gate link first (i.e., 171), and the loading dock link last
(here it would be 43).

As many as 48 links may be specified for each truck route. If

there are fewer than 24 links (the sample route has ten links), only one

card is needed to describe the route in each direction (a total of two

cards for the route). If there are 25-48 links, two cards will be

needed for each direction, or a total of four cards for each truck route.

GATE
171
172 749

ISO

151 152

229 93 231 219 205
230 94 232 220 206 LOADING

208 207 DECK

209 43
210 4

FIGURE 49. TRUCK ROUTE EXAMPLE
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Coding Instructions - Card Type 10

Column(s) Description Possible Values

1-2 Card type number. 10

3-4 Entry or exit gate number. 1-10

5-7 Vehicle types using the truck route, usually 1-1, 1-6
both heavy-duty trucks and heavy-duty diesels.

The entry here will usually be 4-5, indicating
that both heavy-duty trucks and heavy-duty
diesel trucks use the route (see code below).
Abbreviations are explained in the instructions

for Card Type 9.

1 = LDV 4 = HDT

2 = LDTI 5 = HDD
3 = LDT2 6 = MOT

8-79 Route link numbers in order, from the entry 1-240
gate to the loading dock on the first card

and from the loading dock to the exit gate
on the second card. On both cards, the gate
link is listed first and the dock link, last.

As was mentioned above, up to two cards may
be used to specify as many as 36 links for

the route. Figure 50 shows a filled in card
type 10 for the sample base truck route.

A blank Card Type 10 is provided as Figure 51.

EXAMPLE:

BATS INPUT COEANO FNOHIM CAD TYPE 10 TRIJCK HOUTES

F 5P .... TRUCKR....

FIGURE 50. COMPLETING THE TRUCK ROUTE CODING FORM
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Card Type 11 - Work Shift Counts

This card describes the number of persons arriving on or leaving
the base for purposes of work during the morning and evening rush
hours. From two to six cards will be needed for each 15-minute time
period during the peak morning and evening rush hours, depending on the
number of zones that have been defined for the base. (The peak rush
hours run from 0600 to 0900, and from 1500 to 1800.) If the base has 18
or fewer interior zones, two Type 11 cards will be needed for each
15-minute time period. One card will record persons arriving
(attractions) in each zone, and the other will record persons leaving
the zone (productions) for a total of eight cards for each hour.

If there are more than 18 but fewer than 37 zones on the base, four

Type 11 cards will be needed for each 15-minute time period, two for
arrivals, two for departures, a total of 16 cards for each hour.

The number of persons to be entered for each zone in each time
period can be found on the Table 6, Work Trip Data Collection Form
completed for that zone. In Figure 52 below, four people arrive at work
in Zone 4 between 0600 and 0615; 15 people arrive in Zone 1, 17 in Zone
2, 30 in Zone 3, and 50 in Zone 5 between 0630 and 0645. Figure 53 is
the coding form to be used in collecting data on Card Type 11.

EXAMPLE:

BATS INPUT CODING FORM - CARL) TYPE 11 WORK SHIFT COUNTS

ZONE N UMBERS

0 11 20 30 20 23 22 22 13 10 20 W3NT3I 3~ 2 2 0S 1 $ 2 3 2 2 6. 2 1 9 30 IN 32 32361

± .i tti'I n £ I EEj..t 11 31 3
1

31J 12. 2.Mn34 2 3 .~Iawh"t 1

.1u 1. 2 421 1.1 II IJ L.3 I3 II3 A-1233 3~3

[1 A 4A A - -h A - .LA 1 .4 2 .4.4" - 1 31 .. E'1~ A1 2 3 1 3 A,11 41
.4..). ILI.4 .1..4 ..L . .L.L .24. I112 I244 L-..4 II I..3 .12 . -A 4.4.A4I.4A

.2 ... .1.2.4. 1 2 . . . . 1 4 I- .-- - 3.-4-"- . . 1 1.4 .. .. I.1 1 . - I ". . .......

FIGURE 52. COMPLETING THE WORK SHIFT CODING FORM
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Coding Instructions - Card Type 11

Column(s) Description Possible Values

1-2 Card type number. 11

3 Indicates whether personnel are arriving at 1, 2
work or leaving.

1 = departures from zones (productions)
2 = arrivals in zones (attractions)

4-6 Fill in time period, according the the follow-
ing code numbers:

061 = 0600-0615 031 = 1500-1515 (3-3:15 p.m.)
062 = 0615-0630 032 = 1515-1530
063 = 0630-0645 033 = 1530-1545
064 = 0645-0700 034 = 1545-1600
071 = 0700-0715 041 1600-1615
072 = 0715-0730 042 = 1615-1630
073 = 0730-0745 043 = 1630-1645
074 = 0745-0800 044 = 1645-1700
081 = 0800-0815 051 = 1700-1715
082 = 0815-0830 052 = 1715-1730
083 = 0830-0845 053 = 1730-1745
084 = 0845-0900 054 = 1745-1800

7 Card sequence: A I in this column indicates 1-3

that the data applies to Zones 1-18;
a 2 = Zones 19-36; a 3 = Zones 37-50.
No card may be omitted. If, for example,
no personnel were beginning a shift in
zones 19-36 on a base with 41 zones, the
second card should be filled out for columns

1-7, and columns 8-79 should be left blank
or filled in with zeroes.

8-79 Four spaces are allotted for each of up to 0-9,999
18 zones per card. For example, columns 8-11

would be arrivals in Zone 1; columns 12-15
arrivals in Zone 2, etc. The numbers of persons
to be entered for each time period should be
taken from Table 6. Note that persons due at
work at 0645 would probably arrive between
0630 and 0645. If there are 12 people due at
work at 0645, that number should be entered on
the arrivals card for the 15-minute period
preceding their work start time, i.e., 0630-0645.
In the case of departures, persons finishing

work at 1630 would leave between 1630 and 1645
and should be entered on the 43 line, i.e., 1630-
1645.
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Card Type 12 - Plot Parameters Card

If the user wishes to change the specifications for mapping that
are already in the model (e.g., scale, characteristics of the markings
to indicate volume, labels), Card Type 12 is used to specify those map
parameters that are to be changed (see Figure 54).

If no Card Type 12 is input for a computer run, and a plot is
requested in column 73 of the Card Type 1 used for that run, the plot
produced will be a complete link and zone map. It will be scaled so
that one inch equals 400 feet (1" - 400'). Lines representing traffic
volumes will be drawn as if there were 10 feet between them (the scale
factor converts the 10 feet of real roadway to 0.25 inch on the plot).
The tick marks used to indicate links where the traffic flow is critical
or congested will be 20 feet long (i.e., 0.05 inch on the plot). The
numbers showing the actual traffic volume on links will be printed 120
feet in height (i.e., 0.3 inch on the plot).

Coding Instructions - Card Type 12

Column(s) Description

1-2 Card Type number is 12.

3-7 The lower left x coordinate of the map in UTK
coordinates if the entire map is not to be plotted.
If the entire map should be plotted, leave these
columns blank.

8-12 The lower left y coordinate of the map in UTM
coordinates if the entire map is not to be plotted.
If the entire map should be plotted, leave these
columns blank.

13-18 The scale factor for the map (e.g., entering 400 here
results in a map scale of 1" = 400').

19-23 The distance between lines indicating traffic volume
(e.g., entering a 10 will resultd in 0.25 inch
between links on the plot from the scale factor of
I" = 400').

24-28 Tick mark length used to indicate links on the base

network on which the traffic flow is critical.
(e.g., a 20 here results in 0.05 inch between
lines on the plot).

29-33 Distance between tick marks used to mark links
with critical flow (e.g., a 60 entered here
results in .15 inch between lines on the plot.
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Column(s) Description

34-38 Height of letters used to print traffic volumes
on the map. Typically, a 120 would be entered here,
resulting in 0.3-inch letters on the plot.

39-43 Maximum number of volume lines to be drawn next
to links on the map.

44-48 Enter i for a plot of all links with link and zone
numbers. Enter 2 for the same plot without the zone
numbers.

Card Type 13 - Calibration Factor Card (Optional)

This card is used for predictive runs to simulate changes to the
current base roadway network, or traffic flow, or both. If, for example, a
building were moved, traffic flow would change; but the move would not
necessarily close existing links nor add new links to the roadway network.
On the other hand, opening or closing a gate would likely result in adding
new links or closing existing links.

The calibration factors entered on this card are usually those produced
as one output of the descriptive run of the model (Report F.1, Calibration
Factors in Documentation for the Air Force Base Automotive Transportation
Model--BATS). If only hourly counts were available for input to the
descriptive run, Report F.1 will have only hourly factors. In this case,
enter the hourly factor in the columns for the first 15-minute period
(Columns 3-6, 19-22, 35-38, and 51-54) as shown in Figure 55 below. A blank
coding form is provided as Figure 56.

BATS INPUT CODING FORM - CARD TYPE 13. CALIBRATION

14 30-9' 30 V0 .5 OA so 00-:5 130 30 46 050 00 3-tS 1-30 30-il 4b-00 O0 15 1 3 3 46 GO

A II j

, .. . . ... .. A... .L .A ... .. . ... .. . . .. . . .. . ..A. , , L ,

FIGURE 55. COMPLETING THE CALIBRATION CODING FORM
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Coding Instructions for Card Type 13

Column(s) Description

1-2 Card type number is 13.

3-6 FEXGEN (1) Calibration factor to be multiplied times

external generations in the first 15-minute
time period

7-10 FEXGEN (2) Calibration factor to be multiplied times

external generations in the second 15-minute
time period

11-14 FEXGEN (3) Calibration factor to be multiplied times

external generations in the third 15-minute
time period

15-18 FEXGEN (4) Calibration factor to be multiplied times

external generations in the fourth 15-minute
time period

19-22 FEXATT (1) Calibration factor to be multiplied by

external attractions for the first 15-minute
period

23-26 FEXATT (2) Calibration factor to be multiplied by
external attractions for the second 15-minute
period

27-30 FEXATT (3) Calibration factor to be multiplied by
external attractions for the third 15-minute
period

31-34 FEXATT (4) Calibration factor to be multiplied by

external attractions for the fourth 15-minute
period

35-38 FINGEN (1) Calibration factor for internal generations in

the first 15-minute period.

39-42 FINGEN (2) Calibration factor for internal generations in
the second 15-minute period.
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Column(s) Description

43-46 FINGEN (3) Calibration factor for internal generations in
the third 15-minute period.

47-50 FINGEN (4) Calibration factor for internal generations in
the fourth 15-minute period.

51-54 FINATT (1) Calibration factor for internal attractions
for the first 15-minute period.

55-58 FINATT (2) Calibration factor for internal attractions

for the second 15-minute period.

59-62 FINATT (3) Calibration factor for internal attractions
for the third 15-minute period.

63-66 FINATT (4) Calibration factor for internal attractions

for the third 15-minute period.
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Card Type 14 - PLUALU Array Card (optional)

The production land use-attraction land use (PLUALU) array is used to
provide default values for all land use trip generations and attractions,
except home-work trips made during the morning and evening rush hours. These
rush hour trips are reflected in the actual shift counts entered on Card Type
11.

Included in the model is a set of default PLUALU values, derived from the
data for the three sample bases--Williams, Tinker, and Davis-Monthan (see
Table 13). Card Type 14 is used only to change any value on Table 13 to more
exactly reflect the base being modelled. The more the PLUALU reflects the
actual number of trips, the more accurate the model simulations will be. One
possible PLUALU array is shown in Figure 57 below. Figure 58 is a blank
PLUALU array coding form.

Seven cards are needed for an array, one for each of the seven land
uses. Each card shows the number of trips produced by zones with a specific
land use and attracted to each of the other six land use zone types. The
first card shows trips produced by housing zones, the second shows trips
produced by industrial zones, and so on, as shown in the following tabulation:

Card Land Use

1 Housing
2 Industrial
3 Shopping
4 Service/Recreation
5 External
6 Administrative
7 Flight line

EXAMPLE:

BATS INPUT CODING FORM - CARD TYPE 14 PLUALU ARRAY

L - -~NUNM5JSOF ItNpS AT fRAL '[0 ZONES

- -- - F , U , hS F', ..... L .. ..... ... ..... t....

0~ t NDAL- *UvWlHA, .1ueN 1EAC 1V A . .tI . . I

T-7

., L~ .~

..... L,.... 1... . A.... .... 1 .... A ....j LA ....... LAA*..A

-+-L. A. A I . .. .. ... . .......

FIGURE 57. COMPLETING THE PLUALU ARRAY CODING FORM
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TABLE 13. PLUALU ARRAYS

Flight

Home Industry Shopping Service External AM inistrative Line

A.N. Trips by Land Use

Rome 587. 0. 418. 324. 415. 0. 171.

Industry 40. 0. 54. 76. 0. 26. 87.

Shopping 253. 37. 207. 177. 242. 149. 373.

Service 385, 73. 138. 265. 102. 64. 27.

External 423. 0. 243. 272. 0. 0. 0.

Administrative 87. 0. 67. 129. 0. 0. 131.

Flight Line 433. 0. 274. 220. 0. 112. 0.

Moon Trips by Land Use

Rome 1174. 51. 671. 1593. 838. 87. 604.

Industry 51. 17. 91. 334. 28. 26. 87.

Shopping 671. 91. 414. 708. 485. 216. 647.

Service 1593. 334. 708. 1109. 840. 434. 555.

External 838. 28. 485. 840. 0. 51. 133.

Administrative 87. 26. 216. 434. 51. 10. 243.

Flight Line 604. 87. 647. 555. 133. 243. 89.

P. M. Trips by Land Use

Rome 587. 40. 253. 385. 423. 87. 433.

Industry 0. 0. 37. 73. 0. 0. 0.

Shopping 418. 54. 207. 138. 243. 67, 274.

Service 324. 76. 177. 265. 272. 129. 220.

External 415. 0. 242. 102. 0, 0. 0.

Administrative 0. 26. 149. 64. 0. 0. 112.

Flight Line 171. 87. 373. 27. 0. 131. 0.
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Coding Instructions for Card Type 14

Column(s) Description Possible Values

1-2 Card type number. 14

3-8 Number of trips attracted to housing zones. 0-99,999

9-14 Number of trips attracted to industrial zones. 0-99,999

15-20 Number of trips attracted to shopping zones. 0-99,999

21-26 Number of trips attracted to service/
recreation zones. 0-99,999

27-32 Number of trips attracted to external zones. 0-99,999

33-38 Number of trips attracted to administrative
zones. 0-99,999

39-44 Number of trips attracted to flight line 0-99,999
zones.

45-63 Land use name, e.g., housing.

Card Type 15 - Demographic Variable Names

This card indicates the names of the demographic variables used to

generate non-work trips on Card Type 5, so that the user will have an index to
the computer output. If the demographic variables as shown in the
instructions for Card Type 5 were entered, Card Type 15 should be filled out

as shown in Figure 59 below. if different demographic variables were used,

identify them with appropriate symbols. Space is provided for up to eight
letters to describe eight of the ten demographic variables on Card Type 15
(see Figure 60). Seven spaces are provided for the second and tenth variables.

hIl



(AMPLE:

SYMBOL MEANING

MIL EMP NU1,hlry employeel
CIV EMP ( vilian employees
NO. HOMES ! ,jmber of houles

NO. DORMS" 1 urnber of dormitory units
FOOt) LMP I uod employees

COM EMP (rninercial employees

BATS INPUT CODING FORM % I RO TYPE 15 DEMOGRAPHIC VARIABLE NAMES

I 1E 0. -OGAAP* 'M.lC NM-"

+ I-- _1., 14

FIGURE 59. COMPLETIN ' TE DEMOGRAPHIC VARIABLE NAMES CARD

Coding Instructio1s - Ca d Type 15

Column(s) Description

1-2 Card Type numbtr is 15.

3-I0 Alphabetic nam! of first demographic variable.

11-17 Alphabetic nam, of secot.d demographic variable.

:8-25 Alphabetic name of third demographic variable.

26-33 Alphabetic name! of fourth demographic variable.

34-41 Alphabetic name of fifth demographic variable.

42-49 Alphabetic name! of sixth demographic variable.
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Column(s Description

50-57 Alphabetic name of seventh demographic variable.

58-65 Alphabetic name of eighth demographic variable.

66-73 Alphabetic name of ninth demographic variable.

74-80 Alphabetic name of tenth demographic variable.

Card Type 16 - Namelist Data Card (to be read by AQAM)

This card is needed only if the results of BATS are going to be used for

AQAM. The person responsible for running the AQAM model should be the one to

complete this card. This computer language may be found in the FORTRAN IV User

Manual.

The data on this card enables the computer model, either BATS or AQAM, to

change hourly, half-day, or daily volumes into yearly volumes. If the default
values stored in the computer are to be used, this card need not be completed.

Each variable needed to complete this card is described below, with the default
value specified in parenthesis. A sample Card Type 16 is shown in Figure 61.
Figure 62 is the coding form to be used for Card Type 16.

Coding instructions for Card Type 16

The values must be entered in the same order as they are listed below. Two

cards are needed.

Entry Description

VHLMOi Fraction of military vehicle mileage historically generated in

the ith month (0.08333).

VHMLDYi  Fraction of weekly military vehicle miles occurring daily during

the midweek (i = 1), on the weekend (i - 2) (0.1429).

VHMLHR i  Fraction of daily military vehicle miles occurring during the
ith hour of the day (0.08333).

CVABO i  Fraction of civilian vehicle mileage historically generated in
ith month (0.08333).
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CVADYi  Fraction of civilian vehicle mileage historically generated

each day during the midweek (i - 1), or each day on the weekend
(i = 2) (0.1429).

CVABHR i  Fraction of civilian vehicle mileage historically generated in
the ith hour of the day (0.08333).

EXAMPLE:

BATS INPUT CODING FORM - CARD TYPE 16 NAME LIST DATA

S_ S. ,t,,,),*,,' , S ,t,,O,, ___"_. _____,___,_,________,,__,_______________,___,,_,_._________,_., _________,_____-,,/__

V , i l l A A i i L A J . S L L 4 . . & . .L iI . . . . . . . . . . . . . . . . . . . . . . ..LI. J I lI ~ JJ L 4 L JLL L lJI44 -LI ILI .I. l ~ lJ J l ~ ~ l&

FIGURE 61. COMPLETING NAME LIST DATA CODING FORM
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SECTION IV

BATS OUTPUT--HOW TO INTERPRET THE INFORMATION GENERATED

INTRODUCTION

Three basic types of information are generated by BATS: (1) a
tabulated computer printout, (2) an Air Quality Assessment Model (AQAM)
data file, and (3) a PLOT routine of the base's street network showing
traffic volume. Using information from these outputs, the base civil
engineer and other Air Force planners can estimate hourly traffic flow,
plan new roads, locate building sites, and simulate a variety of traffic
controls to reduce travel time, congestion, and environmental impacts.

PRINTED OUTPUT

The BATS model generates a maximum of 22 tables. Depending on the
user's requirements, not all tables are printed for each simulated time
period. Each table is described below so that output can be meaning-
fully interpreted and any input errors noted.

The cover pages of the printout identify the Air Force base, the

date, and the type of computer run. The Table of Contents (Figure 63)
lists each tabulated report printed in the computer run according to an
alphanumeric designation and title, and shows the nine major functional
parts of the computer program: input data, initialization, trip
generation, trip distribution, modal split, calibration, assignment,
traffic flow analysis, and summary. The input listing on the next
several pages of the printout list the formatted input data from Card
Types 1 - 16. The tabulated reports, each beginning on a new page,
follow the input listing. Table 14 shows the primary and secondary card
types that were used as input to each report.

Report A.I: Input Listing (Figure 64)

This report lists all data cards that were read by the computer for
this iteration of the model. Because the data have been manipulated
before being printed out, they do not exactly match the input card
format. For example, the data have been separated into three parts on
Card Type 0 (the Header Card) and the scale factor and additive factor
have been applied to the x, y coordinates on Card Type 2. An *
appearing in the listing indicates that the field is not big enough to
print the input item.

The report records all input data in a convenient way, allowing for
quick reference to check for input errors. The first column identifies
the card type number. Other columns represent data entries according to
instructions given in Section III. If a data item is keypunched in the
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lAbIf OF CONTENTS

A. INPUT DATA

1. INPUT LISTING

B. INITIALIZATION

1. ZONE PARKING CAPACITIES AD TRIP LENGTHS

C. TRIP GENERATION

1. ARRAY OF LAND USE PROCDUCTIONS AND ATTRACTIONS

2. TRIP PRODUCTIONS (PERSONS) (IPPLSII)-II

3. TRIP ATTRACTIONS (PERSONS) 41PPLOGII-I)

4. MATRIX ASSOCIATING ZONES WITH SATESIIPPLG(IIII

B. TRIP PRODUCTIONS MODIFIED BY GATE COUNTS AND SHIFT
COUNTS (PERSONS)I

S. TRIP ATTRACTIONS MODIFIED BY GATE COUNTS AND SHIFT
COUNTS ( PERSONS)I

D. TRIP DISTRIBUTION

1. ORIGIN TO GATE AND GATE TO DESTINATION TRIPS
tIPFLG(2I'.I I

2. ORIGIN-DESTINATION ARRAY CIPFLG(2).I)

3. ORIGIN-DESTINATION ARRAY FOR CIVILIAN VEHICLE TRIPS

IIPFLGI2).2)

4. ORIGIN-DESTINATION ARRAY FOR MILITARY VEHICLE TRIPS
(I PFLG( 21.41

E. MODAL SPLIT

1. NODAL SPLIT VEHICLE LOAD FACTORS (IIPLG(31.II

S. ORIGIN TO GATE AND GATE TO DESTINATION TRIPS
I IPPLGISI.I I

F. CALIBRATION

1. CALIBRATION FACTORS

S. ORIGIN TO GATE AND GATE TO DESTINATION TRIPS
IIPFLGISI.SI

a. ASSIONMENT

I ASSIGNMENT COUNTS AND ASSOCIATIED COMPUJTER RUN TIME

S. VEIlCLE COUNT. TYPE AID NITiCOOLD *TARTS
I IPPLO(I)G)

N. TRAFFIC FLOW ANALYSIS

1. LINK COUNTS (IPPLO(Ol.OI

I. I NTERSECTI ON DELAYS AD OUEUII

S. PAM INIS LOT TRAVEL TIES, AD BELAYS

4. LINK TM LINK TRAV1EL TINED

I. suou

I. NETWOR SEEBIAR PARAMICT1111 VII TINE PUI

POSSIBLE MPUTllTION 91F A THIPUBN I NO EACH TINE MINIMS.

FIGURE 63. PRINTOUT OF TABLE OF CONTENTS
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Table 14 CARD TYPES USED AS INPUT TO PRINTED OUTPUT
(Card Type Number)

Input
Report Number & Title Primary Secondary

A.1 Input Listing All cards -
B.l Zone Parking Capacities

and Trip Lengths 4,5 2
C.1 Array of Land Use Pro- 6 14

ductions and Attractions
C.2 Trip Productions (Persons) 5,6 14
C.3 Trip Attractions (Persons) 5,6 14
C.4 Matrix Associating Gates 2,5,6,7 -

with Zones
C.5 Trip Productions Modified 5,6,7,11 14

by Gate Counts and Shift
Counts (Persons)

C.6 Trip Attractions Modified 5,6,7,11 14
by Gate Counts and Shift

Counts (Persons)
D.1 Origin-to-Gate and Gate-to- 2,5,6,7 3,11

Destination Trips
D.2 Origin-Destination Array 2,5,6,7 3,11
D.3 Origin-Destination Array 2,5,6,7 3,11

for Civilian Vehicle Trips
D.4 Origin-Destination Array 2,5,6,7 3,11

for Military Vehicle Trips

E.1 Modal Split Vehicle 4,9 -
Load Factors

E.2 Origin-to-Gate and Gate- 4,9 -
to-Destination Trips

F.1 Calibration Factors 7 13
F.2 Origin-to-Gate and Gate- 7 13

to-Destination Trips
G.1 Assignment Counts and 2,3,10 8

Associated Computer Runtime
G.2 Vehicle Count, Type, and 2,3,10 8

Hot/Cold Starts
H.1 Link Counts All cards -
H.2 Intersection Delays and 3 All cards

Queueing
H.3 Parking Lot Travel Times 4,5 All cards

and Delays
H.4 Link to Link Travel Times 2,3 All cards
1.1 Network Summary Parameters All cards

for Time Period
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A. IIWI LOGIMii OF EACH DATA 'AM - WIT" NIFICATIS MAD E5Slf S1WIU SP.

?6/ 0/1,1 IlLLIAMS API 11-1000 CALIBRATE
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* 5 i~~a35..oaa *775.me 23. -O 5 0 - o-. .4533a5.
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*= :0: a *~d.a5.d.sa N: I5 7 a. Go -1 m.47s53.a2.00.

ao is .6ai.3.aa..d.36ae. -o as. In 76 4 -0. 04o7 0saasefeass
a1 1i .641..a:..a,. : 01 -5. 1 4 7: -0. .7w0322. .35.5
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a2 1a :50 :9.5I..464..826. -0 to. 179 174 44 -0n. 3.047063a3.E.aa.6
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a as iaa-2aa..as. o. -0 o as 7: .: 3 -0 04O7863aa.a.29.s
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e5L 1.2L0N 1.01.267 10.000 100*. 00 8.006 1.0 .000.000-0.0000.00

I0 14 6;71 149161220 03231219205207209 44 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0

t0 14 :17;;601623042322206 42161 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0 -0
Ts. 0.77 21. 11.001 Tf-TI. 0.10

FIGURE 64. REPORT A1: INPUT LISTINGS
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wrong column or a factor is incorrectly interpreted in filling out the
data form, then the error can often be recognized on this table. For
example, the speed limit on a base's 240 links (typically 25 mph) was
requested on Card Type 2. If the number 25 were placed in the wrong
2olumn, then the Input Listing might read 250 or 2,500, a mistake rel-
atively easy to detect.

Report B.1: Zone Parking Capacities and Trip Lengths (Figure 65)

Each zone that is described on Card Type 4 or 5 has a capacity,
length, and travel time associated with it. The capacity indicates the
number of vehicles that can park in a zone. The length is the distance
in meters that an average vehicle travels after entering the zone until
it stops in a parking spot. The travel time and alternative travel time
indicate the time in seconds that a vehicle takes to get from the ap-
proach link until it stops in a parking spot.

The user specifies parking capacity in internal zones and travel
and alternate travel times in exterior zones from Air Force data. The
computer generates the length and the travel times for internal zones,
assuming that all vehicles travel an average distance in the parking
lot. The current program is designed so that travel and alternate
travel times in internal zones are assumed to be equal.

Report C.l: Array of Land Use Productions and Attractions
(Figure 66)

The array shows the total number of trips that are predicted from
and to all zones of each land use, except for home to work, work to
home, and military vehicle trips. The rows indicate the number of pro-
ductions, and the columns indicate the number of attractions by land
use. The array will be used by the computer to generate trips when
default values are specified on Card Type 6. In the sample report,
1,236 people enter the service zones. This large number would be typical

at lunchtime.

Report C.2: Trip Productions--Persons (Figure 67)

This report indicates the number of person-trips (not to be
confused with vehicle trips) produced by each zone for each trip
purpose. Typically, there will be home-work and military trip purpose
columns, where the user has specified both the origin and the destin-
ation. In the other columns, the origin and/or the destination of the
trip may be generated by default if data are missing. In this case, the
trip purpose is assumed to be identical to the land use. In the sample
report, 436 people left Zone 43, primarily to go home or to other shop-
ping and service zones. A total of 457 people left all zones to go
shopping.
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S. INITIALIZATION WILLIAMS API 11-1300 CALIBRATE
B.I. ZONE PARKING CAPACITIES AND TRIP LENGTHI

ZONE CAPACITY LENGTH TRAVEL TIE ALTERNATE TRAVEL TINEMS -0. 1603. 1440. o800.CH -0. 223. 760. 760.PH -0. 1604. 2376. 29710.
TH -0. 1603. 2000. 2340.
GL -0. 222. 648. 646.OT -0. 1604. 9962. *962.
1 6. 227. 36. 36.a 116. ISO. 26. 31.5 107. 243. 36. 30.4 170. 170. 2. 2s.5 75, 254. 40. 40.* 20. 292. 46. 40.7 102, 250. 40. 40.* 30, 122. 19. 1.
* 120. 241, 36. *6.
10 67. 231. a6. 30.11 70. 233. 36. 30.12 al. 242. 36. 30.13 170. 260. 41. 41.14 126. 244, 38. 30.I1 00. 232, 36. 20.
Is 30. 226, 35. 35.17 a1. 137, 21. 21.is 306. 260, 42. 42.
19 20. 244. 36, 3..to s06. oil. 0. 80.
21 166. 246. 39. 39.22 16e. 261. 39. 39.23 S5. 140. 22. 22.24 19. 904. 141. 141.

62. 139. Re. 22.
26 360. 336. 52. 52.27 165. 250. 39. 39.
20 64. 236. 37. 37.29 217. 357. 6s. 56.30 29. 224. 35. 36.31 Its. 248, 39. 30.32 92. 503. 79. 79.33 50. 534. 83. 8S.
34 300. 560. so. so.35 692. 462. 72. 72.36 S. 242. 30. 30.
37 00. S6. 01. 1t.38 200. 490. 76. 76.
30 72. 461. 75. 76.40 70. 646. 101. 101.41 300. 667. 103. 103.
42 72. 142. 22. 22.43 613. 356. 66. 6.
44 50. 1923. 301. 001.

FIGURE 65. REPORT B.1: ZONE PARKING CAPACITIES AND TRIP LENGTHS
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FIGURE 67. HtPORT C-2 TRIP PRODUCTIONS- PERSONS
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Report C.3: Trip Attractions--Persons (Figure 68)

This report is similar to Report C.2 and indicat.". the number of
persons who travel to each zone by trip purpose and land use. In the
sample table, of the 459 people who left all zones to go shopping during
this time period, 60 went to Zone 23 and 399 went to Zone 43. A total
of 408 people were attracted to Zone 43 for all trip purposes.

Report C.4: Matrix Associating Gates With Zones (Figure 69)

This matrix tells the user which gates (identified by column head-
ing) are associated with each zone (identified by row heading). The
computer prints a I in any column where a traveler would probably use a
gate to go to or from a zone and leaves the column blank otherwise.

This report will help the user to accurately define trips between
zones during 15-minute time periods. BATS predicts 15-minute counts by
first determining the gate(s) used by most traffic to a zone. Reports
C.4 and C.5 predict trips to each zone based on this matrix.

Report C.5: Trip Productions Modified by Gate Counts and Shift

Counts--Persons (Figure 70)

This report divides the number of hourly trips shown in Report C.2
into 15-minute trip counts based on gate and shift counts. Shift counts
are defined as 15-minute counts of work trips going to or coming from
each work zone. The home-work trips occurring at the beginning and end
of shifts are distributed into 15-minute time periods according to shift
counts, and the remaining home-work trips are split in proportion to
15-minute gate counts. Non-home-work trips are distributed equally over
the four 15-minute periods. The table can be used to evaluate shift
counts or gate associations for individual zones when home-work trips
are not realistic. Report C.5 is identical to Report C.2 if the user
does not specify a 15-minute breakdown of data.

Report C.6: Trip Attractions Modified by Gate Counts and Shift
Counts--Persons (Figure 71)

This report divides the number of hourly trips showi in Report C.3
into 15-minute trip counts based on gate and shift counts. Home-work
and non-home-work trips are distributed as they are in Report C.5.
Report C.6 is identical to Report C.3 if the user does not specify a
15-minute breakdown of data.

Report D.l: Origin-to-Gate (OG) and Gate-to-Destination (GD) Trips
--Persons (Figure 72)

This report shows the number of person-trips routed between each
gate and each zone. The zones are identified in each row and the gates
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are identified by OG and GD column headings. The number of persons
coming from the origin zones and going to Gate I is listed under OGI.
The number of persons going from Gate 1 to the destination zones is
shown under GD1.

By comparing this array with the base map, the user can determine
whether vehicles are following reasonable travel lines in going from
external to internal zones. For instance, if vehicles tend to drive
past their destination zone to use a particular gate, they are not fol-
lowing reasonable routes. The problem could be evaluated as too much
delay while traveling on base, incorrect zone attractions, or incorrect
gate counts.

One more gate number than the number of existing gates is included
in the last two columns, which show all vehicles produced by internal
zones OGn and attracted by internal zones GDn (where n is one more
than the gate count).

Report D.2: Origin-Destination Array--Persons (Figure 73)

This report shows the number of persons traveling between each zone
during the time period being simulated. The row heading identifies the
zone of origin and the column heading identifies the zone of destina-
tion, so that the rows show trip production by zone and the columns show
trip attraction by zone. The user can compare information on this array
with data from other origin-destination surveys to determine the
accuracy of the model.

Report D.3: Origin-Destination Array for Civilian Vehicle Trips
--Persons (Figure 74)

This table is similar to Report D.2, except that it depicts per-

son-trips made in civilian vehicles. The rows and columns represent the
number of persons traveling between each zone by private vehicle.

Report D.4: Origin-Destination Array for Military Vehicle Trips
--Persons (Figure 75)

This table is also formatted like Report D.2, except that it de-
picts person trips made in military vehicles. The rows and columns
represent the number of persons traveling between each zone by military
vehicle.

Report E.1: Modal Split-Vehicle Load Factors (Figure 76)

This report shows the factors for converting person trips to
vehicle trips for each zone. The number of person trips from the origin

and the destination, is divided by the appropriate load factor (persons
per vehicle). The load factor, which is a weighted average for all
vehicle types, yields the civilian and military vehicle trips from the
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origin zone to all gates and from the gates to the destination zone.
The user can thereby see the effects of load factor on the number of

vehicle trips. Increasing the load factor results in a decrease in the
number of vehicles.

In addition, this report shows the percent of civilian and military

motor vehicles on the roads. If the percent of civilian vehicles equals

85, for example, then 85% of all trips are made by motor vehicle and 15%
are made by bicycle or on foot. Bus trips are not included in this

table and persons riding the bus have been omitted from the final two
columns.

Report E.2: Origin-to-Gate (OG) and Gate-to-Destination (GD) Trips

--Motor Vehicles (Figure 77)

This report is similar to Report D.1, except that the trips are
shown in terms of motor vehicles. The zones are identified in each row

and the gates in each column. The load factor and the percentage of
motor vehicles, which vary from zone to zone, are used to convert person

trips to vehicle trips. With both this report and Report D.1, the user
can compare the number of vehicles with the number of persons traveling

through a gate into and out of each zone. This gives a measure of both
the occupancy rate (load factor) and the number of those who bicycle and

ride buses. For example, although dormitories generate numerous person
trips to various zones on base, they also have a higher percentage of
bicyclists and bussed personnel. Thus, entries in these zones are
proportionately higher.

Report F.l: Calibration Factors--Factors*Gate Counts = Attractions

or Productions (Figure 78)

This report is only four columns wide and one row long, but it

indicates whether the trip generation, distribution, and modal split
data fit the counts at each gate. A factor = 1.0 indicates that there

is perfect correspondence between the gate counts and the other data.
If the factor is much different from 1.0, then some input data, such as
the demographic variables or the trip purpose coefficients used in gen-
erating trips, may be incorrect.

The four columns give the calibration factor for exterior produc-

tions (trips originating off base and coming on base), exterior attrac-
tions (trips destined off base and coming from the base), interior
productions (trips originating on base and destined off base), and
interior attractions (trips destined on base and originating off base).

The calibration factors also provide a way of calibrating pre-
dictive runs by the gate counts used on descriptive runs. In a
descriptive run, the user simulates a current situation. When the user
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is satisfied that the current situation is represented, a new situation

is predicted. For example, if a new situation involves opening a new
gate, or opening a new industrial building, then new patterns of flow
will occur at the gates. The calibration factors printed on the
descriptive run should be applied to the predictive run by inputting
Card Type 13. The number of trips coming to or leaving the base will be
the same as for the descriptive run, and only the proportion using each
gate will vary.

Report F.2: Origin-to-Gate (OG) and Gate-to-Destination (GD) Trips
After Application of Calibration Factors and Parking Rerouting
--Motor Vehicles (Figure 79)

This report is similar to Reports D.1 and E.2, and shows the number

of vehicles assigned to each zone in the network. Only the data have
been refined by computer application of calibration factors and parking
rerouting. The previous reports were constructed using a weighting
factor to route trips to heavily used gates. A "smoothing" matrix
manipulation that factors the OG (origin-to-gate array) takes place so
that the rows add up to the origin zone counts and the columns add up to
the entrance gate counts for external zones or exit gate counts for
internal zones. The GD (gate-Lo-destination array) is factored so that
the rows add up to the zone attraction counts and the columns add up to
the entrance gate counts for internal zones or exit gate counts for
external zones. Smoothing is performed so tbat simulated results match
measured gate counts. In addition, if the parking capacity is exceeded
in a zone, vehicles are rerouted to an adjacent zone. This would show
up as a large change in tle number of trips to a zone. Using the
calibration factor produces only uniform changes in the number of trips.

Report G.1: Assignment Counts and Associated Computer Run Times

(Figure 80)

This report tells the user about the progress of the most time con-
suming subroutine of the program. The time required for the computer to
make an assignment and the total run time is indicated. In addition,
the number of vehicles assigned to a path between an origin and a gate,
between a gate and a destination, and between an internal origin and all
internal destinations is specified. The final column identifies the
number of paths to which vehicles are assigned from each zone. Between
each gate-zone or zone-zone pair there can be one or two paths. Based
on this report, the user can decide whether to implement some time-
saving options. This report gives information primarily on the inner
functioning of the model and is useful to a computer programmer.

nepirt G.2: Vehicle Count, Type, and Hot/Cold Status (Figure 81)

This report presents information about the number, type, and status
of vehicles assigned to each link. Columns 2-6 give the total number of
vehicles on the link (SUM), the number of vehicles traveling straight

onto the next link (THRU), the number of vehicles turning right onto the
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next link (RT), the number of vehicles turning left onto the next link

(LEFT), and the number of vehicles terminating their trip on this link
(TERM).

The next 12 columns show the number of each type of civilian and
military vehicle on each link. Motor vehicle categories were defined in

Section III; military vehicle types correspond to civilian vehicle types
but are distinguished on this report by having the suffix M added.

The final two columns show the number of cold start (COLDS) and hot
start (HOTS) vehicles on each link. The hot start vehicles are defined

as having been driven for more than 505 seconds.

Report H.1: Link Counts

This report presents the vehicle count predicted going straight

(THRU), right (RT), left (LT), and terminating (TERM) on each link of
the network.

Report H.2: Intersection Delays and Queueing (Fioure 82)

This report prints out delay time and queu& length for each sig-
nalized and unsignalized intersection in the simulated network. An
unsignalized intersection is reported with one line of output. The
delay and queue length for each approach to the intersection are printed
under the column headings identifying each approach. A signalized in-
tersection requires ten printed lines on the report, showing the green
phase length, the ratio of volume to capacity per hour of green for each

approach, delay, queue length, volume demand, and approach capacity.

The report can be used to identify problem locations in the net-

work. When a congested situation is predicted, then the simulation can
be used to assess the effects of network changes, new controls, or other
proposed improvements. The inputs should be checked to ensure accuracy.

The actual intersection should be observed to verify that a problem
exists in reality. When a problem does exist but is not being

simulated, the data inputs to the model will need to be modified. The
capacity of each approach to an intersection is one of the first
parameters that should be checked for accuracy. This value is usually
generated by default, but can be input as a parameter of any

intersection on Card Type 3.

Report H.3: Parking Lot Travel Times and Delays (Figure 83)

This report indicates the running times in seconds generated by all
vehicles parking in each zone during a specified time period. TOTAL

TIME is the number of seconds all vehicles spend running in the zone.

TT ARRV is the time spent by an average arriving vehicle finding a place

to park. TT DEPT is the time spent by an average departing vehicle.
BACKING Q is the time spent by an average arriving vehicle waiting for

another vehicle to back out of a stall. Q DELAY is the time spent wait-
ing for a stall to become available when the lot is full. DEPARTS is

the number of departing vehicles during the time period, and ARRIVALS is
the number of arriving vehicles during the time period. LENGTH is

average distance in meters traveled on entering the parking zone.
143



MS. I 1TENSECYI ON 11ELAYS AND O9W I No

N-APPS DEAY MUZE R-APPN 01ELAY MLARM S-APPR DELAY S1EM W-APPS OBLAY 1101tE
(Maci 410614 (age) I VEHi m(ac)i W iwit fElMc (ENl

,NiealE~ irI 1 4. 0. 1. 0. 4. 0. 1. 0.

INTI'wCTIONI 4. 0. . 04. .i. .
INTER110SECTION1 4 0. 0 . 0 .0. 0. 0INTER"cIIO am 0. 0.01.0. 0. 0
IINESCTION 6 0. 0. 0. 0. 0. 0. 6. 0
iNTER1SECTION1 7 0. 0 . 0.a0 0. 0. 0.
INTam~tO a 4. 0. . 0 4. 0. I. 0.
I NTERSCTION 10 0. 0. 0. 0. 0. 0.'. 0
I WERSEcTION1 30 0. 0. 0. 0. 0I0.0. 0
INTERSECTION It 4. 0. 0. 0. 0. 0. 0
INWTERSECT ION is . 0. 0. 0.a 0. 0. 0. 0
1 NTFAECTIGN Is 0. 0. 0. 04. 0. 0. 0
1N6MMU~CTION 1a 0. 0. . 00. .I. .

INTERSCTiON 1 a. 0. 0. 0 . 0 . 0.
INTE"EcTIIN 17 0. 0. 0. 0. 0. 0. 0 0
11711 MCIO 4111 S 0. 0. 0. 0. 0. 0. . 0

I POM maCTION1 as 0. 0. 0 0.0. 0. 0. 0.
INTER4,1aMT4111 go 0. 0 . 0 . 0 . 0

101TERS1cTON1 mm *. 0 0. .0 0 . 0
1ITESECTION11 a, 0. 0. 0. 0. o' 0.0. 0
INTERS IcION as 0. 0. I. 0 0. 0. . 0

INTERSECTION 0. 0. 0. 0.I . . 0
IN"TERmEcTION 20 0. 0. 0. 0. 0. 0.'0 0.
INTErISEcT SI I . 0. 4. 0. 1. 0.4. 0
INTERSECTION0" 00 0. 0.0 .I. 0 . 0
INTERSECTi SO 1. 0.0 .1. 0. 0
INTENSEcrION 37 0. 0 0. 0.0. 0 0. 0.
IN CI O 50 011.1 0.a 0. 0. . 0 . 0

IN RSCTO 0:I. 0 0. 0. 0. 0.0. 0
IN..SCT IN" 4 0 0. a' 0. 11 0. a.'0
INTERSECTION 36 I 0. 0., 0 0. 0. . 0
my TERSECTION 3 0. 0. 0. 0. 0. 0. o. 0

I NT RSECTION 4 4 . 0 0. 0. 1. 0. 0. o'
INTE:mCTIO 4 0. a. a. a.. 0. a. 0.
INTEMRSECTION 46 1. 0. 0. 0.0 0. 0. 0.
INTIERSECTION1 40 0. 014 0' 1. 0. 14. 0.

INTE RSECT ION :,m 0.' 0 I 0. 0. 0 0. 0.
INT.SCTION 1 0 0. 0. 0. 0. 0 0. 0.

INTERS11ECTION 3 a. 0.0. 0.0 0. 0. 0.
INTERSCTIGN Ad I .0 . . 0 . 0
ITERECO a3 0. 0 . 0. 0. 0. 0*

INTEM-19EOTION 45 a. 0. a. o.a0. . o
I NTHERE TION 47 0. 0. 0. 0. 0. .a. 0
INTERSEcCTiON As 1. a' 4. 0' 1.' 0 4. 0.
INMTERSECTION do 0. 0.0 0. 8. 0 0. 0.I NTERSECT ION so 0. 0. 0. 0. a. a0. 0
I MTERS1ECTION1 ma1 0. 0. 0. 0. 0. 0. 0. 0.
I NTE mWCTI ON at0 a ' 0
ITEISECI:1 3*. 0.. -0 c*000

1 W -~ SSJTH-AFPS OAT-N 54-AP N-P.LW a-p-LV 1 APPLW 1-AP-L

IEWEY INi 0o a 0 0 0. 0. 0 0
I immm EI em 11 0 O. 06 0. 0 . 0

WN-APPOC D0.A 0't a-W EA ht -P.DLA WM VAP 5.?SI

INmEuAmcTION 6so % 0. 0. 0. 0. 0. 0. 0. 0.

I IUR 82.C REOR Han aNESlINDLASADOEEN

1*wIF~ta W W

Tt"E(WCI IS.144-0



N LU

-a .. oern!.. . .3 . . 3. e-.o . .... :

I 13;!1' ":j!;u'::I!: I
- " 3I'o:' 1

-LJ

C,

3~ e. 0 z ISS l

:-

a SRI. O-e S..............

lltttCE~lt@lltl!1.. Ullr.OSS9ll l fl333l;E

I 3~;~ ~4e~fl~i *-

N--------- ow !

C,
t"V0 3 .~0 100s~

...w 3 ~ . .. ..

uimng:::::::::n::tuut~utcc

140



By looking at the queueing numbers under BACKING Q and Q DELAY, the

user may identify those zones where parking lots are filled, causing
delays that result in most low-speed emissions. The report may also be
used to evaluate the effects of new or larger parking areas on total
running time.

Report H.4: Link-to-Link Travel Times (Figure 84)

This report indicates how long it takes to drive from the upstream

end of a link (from which traffic flows) to the downstream end (the
traffic destination) and to move through the intersection. The report

is useful in determining the travel time over any sequence of links, and

therefore the preferred routes between zones. It also provides a rough

estimate of carbon monoxide and hydrocarbon emissions on each link
because running time is directly proportional to the emission rate of
the pollutants.

Report I.I: Network Summary Parameters for Time Period (Figure 85)

By summarizing the results of each iteration of the BATS model,

this report provides a means of comparing descriptive and predictive

runs for similar time periods. TOTAL TRAVEL TIME ON NETNORK summarizes
vehicles times travel time for every link of the network. A decrease in
this parameter from the descriptive to the predictive run indicates an

improved network; an increase indicates a more heavily used or a less
efficient network.

TOTAL RUNNING TIME IN PARKING ZONES indicates the contribution of

parking lots to the overall traffic running time.

TOTAL VEHICLE MILES TRAVELED ON NETWORK summarizes vehicles times

link length for every network link during a particular time period.

This value is useful in determining why TOTAL TRAVEL TIME ON NETWORK

changes between two runs. If this parameter increases, then the TOTAL
TRAVEL TIME should increase. If this parameter remains constant from

run to run, then a decrease in TOTAL TRAVEL TIME shows a definite
improvement to the traffic flow on the network. (If TOTAL TRAVEL TIME

and TOTAL VEHICLE MILES TRAVELED ON THE NETWORK both remain constant,
there has been no change in the traffic flow.) If this parameter

decreases from run to run, then a decrease in TOTAL TRAVEL TIME would

also be expected.

TOTAL INTERSECTION DELAY ON NETWORK summarizes vehicles times delay

at all intersections. Usually intersection delay is the reason for in-
creased TRAVEL TIME so a decrease in this parameter indicates improve-

ment in the network operation.

TOTAL STOPS AT INTERSECTIONS summarizes the vehicles times percent

stops for all approaches to all intersections. This parameter describes

the degree of stopping and starting on the network, which indicates
smoothness of flow. This parameter also shows how the effects of re-
placing 4-way stops with signalized intersections or military policemen
during peak periods would change the network flow.
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1. 1. Mr.W GOOA PARAMETER M TOM ERIM

TOTAL TuAV9L TIRE M~ NETWORK 71. EH...mI
TOTAL VINVIIU TIME IN PARKIIll ZaMS 73. 1 VEI-HI*
TOTAL VEHICLE MILES TRAV[LIEO ON NETW( I a". 4 VEm-Ni

TOTAL INTERSECTION DLAY 04 NETWOK S. (VEN-ISII
TOTAL GSTW AT INTERSECTRONS do%&. Ivam)
TOTAL lI INT1111NCTIUI AVEME11 0UinE LERSTIEH 849.(M)

FIGURE 85. REPORT 1.1: NETWORK SUMMARY PARAMETERS FOR TIME PERIOD
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TOTAL OF INTERSECTION AVERAGE QUEUE LENGTH summarizes the average

queued vehicles times 9.0 meters divided by the number of lanes for all
approaches to all intersections. It is useful for determining whether a
street widening or turn channelization project has improved flow on the
network.

For some evaluations, the hourly summaries will have to be summed

to determine if a net improvement has occurred. For instance, if some
work shift times are being changed from 6:45 am to 7:15 am, then the
TOTAL TRAVEL TIME for both 6:30 - 6:45 and 7:00 - 7:15 would need to be

evaluated to see if there would be significant improvement on the net-
work.

PLOTTED OUTPUT (PLOT) (Figure 86)

Three types of plots can be requested by the BATS user. The first

is the LINK PLOT, which shows the link numbers and the position of each
street on the network. The scale factor used to make the plot is shown

as "SCALE = I IN/400 FT" if 1 inch equals 400 feet (the default scale
factor).

The second plot, an hourly volume flow plot, displays relative

traffic flow on the links by widening or narrowing the thickness of each
link line. The numerical flow values as well as the zone numbers are
also printed on the map. When tick marks (or hair lines) are attached
to link lines, they indicate the level of traffic congestion.

The third plot is a daily volume flow plot. This plot differs from
the hourly plot in that it produces an hourly volume histogram for the
day, showing the percent of trips taken during each hour. Because the
PLOT routines are pictorial, they are the easiest output to visualize
and understand quickly, and one of the most effective methods for
presenting BATS results to other interested parties.

AQAM FILE
The AQAM file, which is written on TAPE 7 in coded format, replaces

data sets 20, 28-32 in the AQAM deck. The instructions for using the

AQAM file are contained in the update to the AQAM manual. The AQAM file
can be printed by copying it on an output device such as a printer.

The AQAM file can be written for one hour or for an accumulation of
hours. In either case, the AQAM results are expressed in terms of year-

ly vehicle miles per link or zone and average speed on the link or in

the zone. If the AQAM file is generated for a peak hour, it will show a
much larger yearly flow than an AQAM file generated for an entire day.

The user is cautioned not to attempt to project yearly emissions from an
hourly run of the BATS model. A full day's run of BATS will produce
more realistic yearly values for input to AQAM.
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GLOSSARY

Terms used in the BATS manual will be familiar to persons

experienced in transportation and traffic management activities. A few

terms, however, are peculiar to computer modeling. To avoid confusion

with either set of terms, the following glossary is provided:

Assignment

The theoretical allocation of traffic to a proposed or existing highway

link.

Capacity

The maximum number of vehicles per hour that can reasonably be expected

to pass over a given section of a lane or a roadway in one direction (or

in both directions for a two- or three-lane highway) under prevailing

roadway and traffic conditions.

Capacity, Design

A term denoting the traffic volumes that result in level of service C,

the level typically associated with urban roadways. At level of service

C, stable operation continues although an occasional vehicle backup may

develop.

Computer Run

One pass through the computer model to simulate a traffic situation.

Delay

The time consumed while traffic (or a specified component of traffic) is

impeded in its movement by some element over which it has no control;

usually expressed in seconds or minutes per vehicle.

Demographic Variables (DV)

Demograpbic Variables (DV) are the characteristics that describe a
zone. For example, population, number of housing units, number of cars

per person, and average number of people in a family are useful DVs for
a residential zone. Number of employees, vehicle occupancy, parking lot

size, and work hours are useful DVs for industrial or office building

zones. Types of shopping, floor space, annual sales, and parking area

are DVs for a shopping zone. Participation rates, parking lot size,

parking lot gate capacities, and parking lot emptying time are sample

DVs for recreation zones.

Flow

The movement of traffic over a roadway.
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Gate Counts

The number of vehicles passing through a gate (in either direction) at a
specified time of day; usually measured in one-hour or 15-minute
inc rement s.

Input Data

The final set of data required to run the BATS model; usually in the
form of numbers or letters to be recorded on coded sheets.

Intersection

The point where two to eight links meet, although two or more connected
links do not automatically define an intersection. A user must
designate an intersection using an intersection number and the connected
links. Signals, stop signs, manual controls, or no control at all may
be specified for an intersection.

Intersection Approach

Those lanes of an intersection leg that are used by traffic moving
towards the intersection, e.g., the northern approach.

Intersection Link

One of the roadways forming part of an intersection.

Land Use

Defines the principal activities in a zone, including housing, industry,
office buildings, shopping, recreation, and flight-lines.

Level of Service

A qualitative measure of the effect of a number of factors, which

include speed, travel time, traffic interruptions, freedom of maneuver,
safety, driving comfort and convenience, and operational costs; usually
given a letter grade from A to F, with A being free-flow, E, capacity,
and F, forced-flow.

Link

One direction of traffic flow on a street, one block in length. Links
combine to make up the roadway network on the base. Each link is
assigned a unique identifying number and has end points identified by x
and y coordinates. Two hundred and forty exterior and interior links
are possible in the model. Speeds, lanes, parking restrictions, and
connections to other links are associated with links.

152



Load Factor

The number of persons traveling in a vehicle expressed as the ratio of
persons per vehicle.

Origin and Destination Study

An analysis of the number, purpose, and mode of trips from various zones
of origin to various zones of destination.

Parking, Accumulation

The cumulative number of vehicles parked at a facility at any given time.

Parking, Demand

The requirement for parking space as indicated by the number of drivers
having a specific site as a destination; stated in terms of spaces.

Parking, Peak-Hour

The highest accumulation of parked vehicles during 60 consecutive
minutes.

Parking, Utilization

At a given time, the ratio formed when accumulation of vehicles is
divided by supply (number of parking spaces); stated in terms of
vehicles per space, or as a percentage. A peak utilization of 0.85
vehicles/space is sometimes used as a design standard.

Planning, Transportation

The process by which transportation improvements of new facilities are
systematically conceived, tested for adequacy, and programmed for future
construction. The planning process is composed of the following
elements: organizing, stating the objectives, obtaining the
information, preparing and evaluating land use and transportation plans
within the framework of the objectives, selecting the best plan, and
working for its adoption and implementation.

Roadway

That portion of a highway improved, designed, or ordinarily used for
vehicular travel, exclusive of the berm or shoulder. In the event a
highway includes two or more separate roadways, the term "roadway," as
used here, refers to any such roadway separately but not to all such
roadways collectively.
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Sign, Traffic

A device mounted on a fixed or portable support whereby a specific

message is conveyed by means of words, or symbols, officially erected

for the purpose of regiulating, warning, or guiding traffic.

Signal, Controller

The timing mechanism which determines the phase and cycle length of a
traffic signal; may be connected to other controllers to form a signal

system, in which case the controller also determines the "offset"
between signals.

Signal, Cycle

The time period required for one complete sequence of signal indications.

Signal, Phase

The portion of the total time cycle allocated to the right-of-way of a
given traffic movement, or to any combination of traffic movements that
receive the right-of-way simultaneously. Thus, the cycle length is
divided into two or more phases.

Signal, Traffic-Actuated

A type of traffic-control signal in which the intervals are varied in

accordance with the demarvd1 of traffic as registered by the actuation of

detectors. Often qualified with the terms semi-, partially-, totally-,
or fully-.

Signal Traffic-Control

Any device, whether manually, electrically, or mechanically operated, by

which traffic is alternately directed to stop and permitted to proceed.

Streets, Primary

All roads or streets on the installation that serve as the main

distributing arteries for traffic originating within or without the

installation. They provide access to, through, and between the various
functional areas of the installation.

Streets, Secondary

All installation roads and streets that supplement the primary highway

system by providing access within the various functional areas, as well

as travel to and between.
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Subroutine

A portion of the model designed to treat one aspect of the simulation,
such as the plotting routine that graphically illustrates the base
roadway network when given the link coordinates and intersection
information.

Thoroughfare Plan

The proposed physical layout of d network of primary streets and
highways.

Traffic-Control Devices

All signs, signals, markings, and devices placed or erected for the
purpose of regulating, warning, or guiding traffic, by authority of a
public body of officials having jurisdiction.

Traffic Engineering

That phase of engineering that deals with the planning and geometric
design of streets, highways, and abutting lands, and with traffic
operation thereon, as their use is related to the safe, convenient, and
economic transportation of persons and goods.

Traffic Lane

A strip of roadway intended to accommodate and delimit the movement of a
single line of vehicles.

Traffic, Peak

The maximum traffic flow in a given circumstance, usually stated in
vehicles per hour.

Traffic, Peak-Hour

The highest number of vehicles observed to traverse a section of roadway
during 60 consecutive minutes.

Traffic, Through

That part of the traffic circulating within a given area, or at a given
point in that area, having neither origin nor destination within the
area.

Trip, Person

A one-way trip from origin to destination by an individual person.
Person Trips Vehicle Trips x Vehicle Occupancy.
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Trip, Vehicle

A one-way trip from origin to destination performed by a vehicle,
regardless of the number of passengers.

Vehicle

Any wheeled device for conveying persons or property upon a roadway,
excluding devices moved by human power or moving upon fixed tracks.

Vehicle Occupancy

The number of persons traveling in a vehicle expressed as the ratio of
persons per vehicle (same as load factor).

Volume

The flow rate of traffic on a given roadway, usually stated in vehicles
per hour.

x,y Coordinates

x,y coordinates define the ends and direction of a link in relationship
to a predetermined point on the map.

Zone

A zone is an area where trips can logically be grouped, for example, an
industrial, a shopping area, an office area, or a housing area. A zone
must be accessed by at least one link, and is defined by those links
that access it.
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Appendix B

PROCEDURES IF DATA COLLECTION TASKS ARE
CONTRACTED TO AN OUTSIDE AGENCY

Because of its familiarity with and access to the types of data
required by BATS, it is assumed that the base Civil Engineering Office
will collect and maintain the data base in most cases. However,
manpower shortages could necessitate contracting the data collection
tasks to an outside agency.

Most information needed for BATS must be collected on the base
being studied. Therefore, if this data collection is to be carried out
by someone from outside the base, several preparatory steps are
suggested to make the task easier and more efficient.

Once the contract has been signed and work is ready to begin, the
contractor should send a letter to the Base Commander or Civil
Engineering Director clearly stating the following facts:

o The purpose of the visit (i.e., data collection).

o The proposed arrival date and estimated length of visit.

o The types of data or information to be collected.

o The list of personnel, on- and off-base, who will be contacted

during the visit.

o A proposed day-by-day schedule of activity during the visit.

o A request for an on-base contact (preferably the environmental
engineer from the base Civil Engineering Office or an
equivalent person).

o A request for a statement of authorization for release of the
data to the study team.

Once the on-base contact has been assigned, he should be requested

to provide the reference sources available at the four offices listed in
Task 1, Section II.

The contractors should prepare a briefing for presentation to the
Base Commander if arranged, and for presentation to the Civil Engineer,
unless he is the officer authorizing the study. This briefing should
include:
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o The objective of the study
o An explanation of the BATS model
o An outline of the data collection effort and time schedule

o Potential uses of the model
o Benefits to the base.

At this point, the contractor is ready for the site visit. If the
on-base contact has completed Task 1, Section II, the contractor can
begin with Task 2.
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